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I. "VIRAL ONCOLOGY AREA - SPECIAL VIRUS CANCER PROGRAM (SVCP) ` 
А Ps so CANCER PROGRAM (SVCP) 


А. Introduction: 


for viruses which may be etiologically related to the initiation and 
continuation of human cancer. : | 


Contract supported research is conducted within the Viral Oncology Program 
under the Special Virus Cancer Program (SVCP) whose primary objectives are: 
(1) to determine whether viruses comparable to those known to induce 
cancers of laboratory and domestic animals are causative agents of human 
cancers, and (2) to develop therapeutic and preventive measures for 
control of human cancers when such causative agents are found. A detailed 
history of events leading to the development of the SVCP may be found in 
previous Annual Reports of the NCI. Briefly, in 1964, the Congress of 

the United States provided funds to the NCI for an intensified program in 
virus-leukemia research because many scientists were convinced that an 
effort to identify viruses or to detect Virus expression in human tumors 
would contribute to the determination of the etiology of cancer. Using 

a new planning approach (Convergence Technique), an overall program aimed 
at controlling human leukemia and lymphoma was formulated. Tt is based 

on the premise that one virus is an indispensable element for the induction 
(directly or indirectly) of at least one kind of human cancer and that the 
Virus or viral genome persists in the diseased individual. In 1968, the 
program was enlarged to encompass all types of cancer. The Program plan 


-has undergone considerable revisions since its inception and has been 
reviewed regularly by the Director, NIH; Director, NCI; the National Cancer 


Advisory Council; the Scientific Directorate, NCI; and the Etiology 
Program Management Group, NCI. | 


During the past seven years, the Institute has developed an effective 
management program which has made rapid, substantial progress in 
understanding cancer induction by viruses. The. funding level for this 
Program in fiscal year 1971 has been about $35 million. 


B. Organization: 


1) Viral Oncology Area. During this reporting period the area was 
reorganized in a structure that will permit the most effective use of . 
scientists and facilities in the attainment of Program goals. А11 changes 
were implemented with existing personnel, space, and funds. Ву increasing 
the number of sections within the present three branches, additional 
positions of authority and responsibility were created. 


пещ 
еътиагу 1, 1971 the Deputy Director for Science approved. 
equest to establish three offices and to redefine the functions o; 
“existing branches іп the Office of the Associate Scientific Director for 
Viral Oncology: The Office of the Associate Scientific Director for. 
Viral Oncology is organized as"^follows: - 


Plans and conducts the Institute's program of research and development 
ealing with viruses as etiological agents of cancer. Supports programmatic ` 
vestigations aimed at the detection, propagation, characterization, 

prevention, and control of tumor viruses and/or their induced diseases, 


Office of the Coordinator for Ultrastructural Studies E 
Immediate Office of the Coordinator 
Virus Studies Section 


~ 


Office of Biohazards and Environmental Control 
Immediate Office of the Chief 
Biohazards Research Section 
Environmental Control Section 


Performs research in virology, aerobiology, mammalian physiology and 

‘biochemistry in order to evaluate the risk involved to the host under 
Stress when exposed to infectious agents. Develops and recommends 

equipment and procedures for handling of potentially biohazardous materials 

and disseminates this information to the Scientific community and to 
research laboratories throughout the world. 


Office of Program Analysis and Communications 


Manages computerized systems of program statistics, clinical and laboratory 
data interchange, and scientific information for collaborative studies 
with inhouse and contract Scientists; applies computer techniques to data 
Systems and retrieval problems of inhouse and contract laboratories; plans 
and conducts surveys;.plans, implements, and maintains a controlled central 
ta system and inventory for a multi-institutional human serum bank. 
Maintains a system.of triannual progress reporting from research contracts; 
compiles and distributes summaries of current progress to program 
Scientists. Maintains an automated system for publication searches and 


: only species, thus far, in which breast cancer is known to be caus 
i | а virus. : 


ed by 


The similarity of the "clustering" of breast cancer within human family 
groups to the "clustering" that had been observed for breast cancers of 
mice at the turn of the century, before the development of inbred mouse 
strains, suggested that a virus comparable to the mouse MIV might be 
involved in human disease. Since the МГУ was not discovered until high 
breast cancer strains of mice had been developed by selective inbreeding, 
human population groups which would most closely approximate the experimental 
mouse models were selected for study. These included: (1) women of the 
relatively highly inbred Parsi sect of Bombay, India; (2) women of this 
country having a history of "family clustering" of breast cancer, e.g. 

among the mothers, sisters, maternal grandmothers, and maternal aunts of 
probands to be studied; and (3) women who actually have had breast cancer, 
but who have survived after successful treatment by removal of one breast. 
Other leads from the mouse model involved the use of milk and of tissue 
culture-propagated breast cancer tissue, as the specimens most likely to 
contain sufficient amounts of an etiologically related virus for detection 
of electron microscopy (the only method available for the detection of a 
human agent at this time). 


The results of the human studies accumulated through this year provide 
substantial electron microscopic evidence of virus-like particles resembling 
the RNA’ tumor viruses of animals (both B- and C-type particles have been 
observed) in the milk of women belonging to the above study groups, with 
much higher frequencies than in milk from normal women of the general. 
population in two different geographical areas studied (Philadelphia, Pa. 
and Washington, D. C.). Whereas the control studies in the latter areas 
showed positive specimens with frequencies of 4.5% (7/156) and 2.3% (1/43), 
respectively, the frequencies in the test-population groups ranged from 
37.5% (6/16) for women who have had breast cancer, to 60% (6/10) for normal 
Women belonging to high-breast-cancer families. The frequency for normal 
women of the Parsi sect was 39.1%, (18/46), and the average for all test 
groups was 41.7% (30/72). In addition to these highly significant results 
of studies involving milk, similar virus-like particles have also been 
observed in 11$ (5/45) of tissue culture explants of breast cancer tissue 
maintained for 60 days or more, and in a continuous cell line from a 
pleural effusion associated with metastatic breast cancer. 
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· previously reported, candidate C-type viral agents have been isólated 

from a spontaneous breast cancer of a rhesus monkey and from a transplantable 
breast cancer of a laboratory rat. Both viruses are being successfully 
propagated in the laboratory, and are now being further investigated. Both . 
have been shown to contain 70S RNA as well as the RNA-dependent DNA polymerase;: 


Characteristics of the RNA tumor viruses. 


Intramural Review Committees 


Virus Cancer Program Coordinating Commi ttee 


Dr. 
Dr. 
. Peter Fischinger 

. Berge Hampar 

. David Howell, Executive Secretary 
. Robert Huebner 

. Robert Manaker 

. J.B. Moloney, Chairman 

. Wade Parks 

. Jeffrey Schlom 

. Edward Scolnick 

. Louis Sibal, Vice-Chairman 

. George Todaro 

. George Vande Woude 


Stuart Aaronson 
James Duff 


Viral Oncology Program Resources & Logistics Advisory Group 


Dr. 
Dr. 
Dr. 
Dr. 
Dr. 
Dr. 
Dr. 
Dr. 
Dr. 
Dr. 


Jack Gruber, Chairman 

Garrett Keefer, Executive Secretary 

Peter Fischinger 

Clarice Gaylord 

Maurice Guss 

Takis Papas 

Ernest Plata 

John Stephenson 

David Troxler | Dr. David West 
George Vande Woude Dr. Wilna Woods 


Clinical Advisory Group for Viral Oncology 


Dr. 
Dr. 
“рс. 
Dr. 
Dr. 


Michael Blaese (DCBD) Dr. Ronald Herberman (DCBD) 
Peter Fischinger (DCCP) Dr. Paul Levine (DCCP)-Chairman 
Robert Gallo (DCT) Dr. Franco Muggia (DCT) 

Sylvan Green (DCCP) Dr. Alan Rabson (DCBD) 

Curtis Harris (DCCP) 


Contract Specialists (Research Contracts Branch) 
——Ó—————— ——— 


*Mr. William Caulfield Mr. Jacques Labovitz 

Mrs. Dorthy Coleman Mr. J. Thomas Lewin 
**Mr. Charles Fafard | Mr. Thomas Porter 

Mr. Sidney Jones Mr. Clyde Williams 


— r n —— - 
*Deputy Chief 15 


**Chief . 


"'activity requires close and frequent communication between: ртојес 
officer and the contract's principal investigator. The fine balanca: 
~ “coordination is maintained by frequent telephone conversations, written 
:^ communications and by frequent visits between the project officer and.thé- 
- "contractor. The functions of a good project officer require a lot of сз: 
` time which he might personally prefer to spend conducting his own research. 
-. Те need, however, for existing and additional scientific personnel to 
> continue and assume this managerial role cannot be overemphasized. 


Executive. Secretaries. The executive secretaries assist the segment 
chairmen and the project officers in the managerial duties that necessarily: 
accompany ће administration of а large research contract program. Each 
executive secretary is a senior scientist in his own field of specialty and 
thus consults with the segment chairmen, the project officers and the 
principal investigators representing the contractor in scientific aspects 
of the research being performed. А high level of scientific knowledge is 
necessarily required, since it is often impossible to separate scientific 
decisions from management decisions. Fach executive secretary is specific- 
ally responsible for assuring that (1) each contract in his area receives 
optimal review; (2) working group members, as well as NCI and NIH officials 
are provided with required documentation; (3) appropriate recording of 

the proceedings of each meeting is made and that the information gleaned 
from the meetings is distributed to the proper scientific and management 
recipients; and (4) site visits are planned, implemented and documented 

as they are needed and required. 


Contract Specialists. The contract specialists are the bridge between the 
scientists who administer research and the administrative mechanism whereby 
the research is implemented through the awarding and fiscal monitoring of - 
а research contract. Within the Etiology Area, contract specialists are 
well conversant with scientific aspects of the program. They constantly 
provide invaluable advice in fiscal and legal matters to the project 
officers, the executive secretaries, the program segment chairmen and the 
Associate Scientific Director. It is the contract specialists, by combining 
their scientific comprehension with their administrative knowledge and skill, 
that allow the senior scientists to manage such a large and multidisciplined 
research program. This is an especially pertinent contribution to the 
.total effort in the face of the present critical personnel shortages under 
Which the program must and will continue. 


The program segment working groups are the basic operational 
ts for the SVCP. .They are composed of both Federal and non-Federal | 
ientists representing expertise in the varying areas of research involved 
the program. Each working group is chaired by a senior NCI scientist. 
Although the primary function of the working groups is to provide advice 24 
to.the Institute оп the research and scientific aspects of the program, EU 
participation of the members of the working groups is more extensive 
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Roland Aronson, Johns Hopkins University, Baltimore, MD | 
Giuseppe Attardi, California Institute of Technology, Pasedena, СА 
Thomas August, Albert Einstein College of Medicine, Bronx, NY 

Richard Axel, Columbia University, New York, NY ` 

Ninarayna Battula, McArdle Institute, Madison, WS 

Arthur L. Beaudet, Baylor College of Medicine, Houston, TX 

George Bekesi, Mt. Sinai Hospital and School of Medicine, New York, NY 
Paul Black, Massachusetts General Hospital, Boston, MA 

Dani Bolognesi, Duke University Medical Center, Durham, NC 

F.J. Bollum, University of Kentucky Medical Center, Lexington, KY 
Michael Botchan, Cold Spring Harbor Laboratories, Cold Spring Harbor, NY 
Soh Ha Chan, WHO Immunology Center, Singapore 3 

Carlo M. Croce, Wistar Institute, Philadelphia, PA 

Minoo N. Dastoor, University of California, Los Angeles, CA 

Jack Dean, Litton Bionetics, Inc., Kensington, MD 

Walter Eckhart, Salk Institute for Biological Studies, San Diego, CA 
Yael Eilam, Weizmann Institute of Science, Rehovat, Israel 

Marvin Frazier, ERDA, Richland, WA 

Charlotte Friend, Mt. Sinai School of Medicine, New York, NY 

Raymond V. Gilden, Frederick Cancer Research Center, Frederick, MD 
Anthony Girardi, East Tennessee Cancer Research Center, Knoxville, TN 
Adolph Graessman, Freie Universitat, West Berlin, Germany 

Hidesaburo Hanafusa, Rockefeller University, New York City, NY 

William Hardy, Sloan-Kettering Institute for Cancer Research, New York, NY 
Gloria Heppner, Roger Williams General Hospital, Providence, RI 

Nancy. Hopkins, Massachusetts Institute of Technology, Cambridge, MA 
Robert Hunter, University of Chicago, Chicago, IL 

Yohei Ito, Kyoto University, Kyoto, Japan: 

Warren Jelenek, Rockefeller University, New York City, NY 

Fred Jensen, Scripps Clinic and Research Foundation, La Jolla, CA 

Anna Kadish, Albert Einstein College of Medicine, Bronx, NY 

Faras Kafatos, Biological Laboratories, Harvard College, Cambridge, MA 
Edmund Klein, Roswell Park Memorial Institute, Buffalo, NY 

Patrick Lai, Yale University, New Haven, CT 

Boris Lapin, Sukhumi Institute of Experimental Pathology & Therapy, 
Sukhumi , USSR 

Edwin Lennette, Department of Public Health, Berkeley, CA 

Arleen C. Levin, Rush-Presbyterian-St. Luke's Medical Center, Chicago, IL 
Arnold Levine, Princeton University, Princeton, NJ 

Diana;Lopez, University of Miami, School of Medicine, Miami, FL 

Tom Maniatis, Cold Spring Harbor Laboratories, Cold Spring Harbor, NY 
Charles McGrath, Michigan Cancer Foundation, Detroit, MI 

William McGuire, University.of Texas Health Science Center, San Antonio, TX 
Dan Medina, Baylor University College of Medicine, Houston, TX 

Robert C. Nowinski , Fred Hutchinson Cancer Research Center, Seattle, WA 
Fred Rapp, Pennsylvania State University, Hershey, PA 

William Riggsby, University of Tennessee, Knoxville, TN 


e SVCP is continuously changed, refined, reviewed, and evaluated by the 
тепсе Management Team and its key scientific advisors. ЕИ 


п summary, program review is effected at three levels, all of which are. 
üghly integrated and interrelated: | | | ; 


1) The Contract is the basic functional unit and receives almost constant z x "c 


nitoring by the proj ect officer and technical review by the working group 


o makes recommendations regar ing goals and objectives to the Segment 


2) Program segment working groups, as the basic operational units, review 
је contract performance for technical and scientific competence and · 
adherence to contract workscope, for its contribution to Segment goals and 
makes recommendations to the respective segment chairman concerning each 


of the segments activities. 


:(3) Program segment chairmen meeting jointly once a month, comprise the 
‘basic integrative unit and determine segment priorities within overall 
total program objectives and goals. ` 


"Contract Review. Contracts are reviewed according to their type. 


-Type I. The majority of the contracts in SVCP are of this type. These 
are research and development contracts which are. generally limited to one 
or two areas of research and may include а service aspect. The dollar 
range is usually between $50,000 and $500,000 per year. | 


Туре II. These are large and/or multi-faceted contracts which involve a 
number of research areas or have other spécial features. These are generally 
$1,000,000 and over and require special review consideration. 


Type III. These are routine procurement contracts which cover the purchase 
of services and/or materials and contain essentially no research. 


There are three major review groups: the Segment Working Group, the Program 
Segment Chairmen and the Etiology Program Management Group. 


Progress Reports. Аз a valuable aid, in the review process, to all key 
members o е Staff, the Program Analysis and Communications Section 
Coordinates and handles progress reports on all SVCP contracts. Policy 
Tegarding progress reports was set forth in a memorandum dated November 6, 
a from the Associate Scientific Director to the Segment Chairmen as 
Oilows: | 


b. The Virus Cancer Program (VCP) 


Background. At the present time the Virus Cancer Program is administered by 
the Collaborative Research Branch with five Sections: the Breast Cancer Virus 
Studies Section; the Clinical Studies Section; the Co-carcinogenesis Studies 
Section; the DNA Virus Studies Section; and the RNA Virus Studies Section. 
Virus-cancer research is now managed by the heads of each Section under the 
general supervision of the Branch Chief, the Associate Chief, and the Office 
of the Associate Director; Section heads no longer conduct intramural research. 


Advice on overall Program direction is now.provided by the VCP Advisory 
Committee, consisting of seven members including the Chairman. The members 
are chosen entirely from the biomedical community on the basis of their 
qualifications and expertise in the cancer field, in particular cancer 
virology. The Committee has met on several occasions to advise on areas for 
expanded research and development, and the application of research findings 
to the control of cancer in man. The Committee's efforts are Separate from 
the review and approval of individual contracts. 


Review of Contracts. Projects within the total Program are reviewed at 
many levels: | 


(1) Each contract is reviewed for relevance, priority and need to the total 
Program by the Virus Cancer Program Coordinating Committee (VCPCC). This 
Committee, composed of members of the Office of the Associate Director, 
the Collaborative Research Branch, and senior intramural investigators, 
reviews solicited and unsolicited proposals developed within the Program. 
Consensus is obtained by open vote and priority is established by 
Scoring on secret ballot. 


(2) Each contract is reviewed for scientific excellence and technical 
competence by Scientific Review Committee A or B. These committees, first 
chartered in FY 1975, consist of up to 25 members each, including the 
Acting Chairman. The members were appointed by the Director, NCI, to 
serve overlapping terms of four years on the basis of their outstanding 
qualifications in the fields of microbiology, molecular biology, 
immunology, biochemistry, virology, and clinical medicine, as related to 
cancer. The committees are composed entirely of non-NCI scientists. 
Although intramural scientists participate as needed in the review process, 
they are not voting members. The committees Operate entirely under the 
regulations set forth by the OMB, DHEW, NIH, and NCI, with an Executive 
Secretary who is responsbile for the review and complete documentation of 
each project. 


(3) Each contract is continually monitored for performance by (a) the 
Associate Director's Science Management Team; (b) the Collaborative 
Research Branch; (c) CRB Section Heads; (d) Project Officer(s). Project 
Officers are intramural senior laboratory investigators who serve as 
advisers to principal investigators on scientific matters. 
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Office of the Scientific Director 
ETIOLOGY 


Associate Scientific Director 
For VIRAL ONCOLOGY 
(Chairman -- SVCP) 


Program Analysis | Science ` 
and Communication Management 


ж 
Е 


Developmental Research 


Program Management 


Irem си та 1 + 


Immunology Group | | Resources and Logistics 


Solid Tumor Virus 
Segment 


Special Animal 
Leukemia Ecology 


Savi Mc 


Breast Cancer Virus 


Biohazards Control 
and Containment 


Segment 


(2) Coordinating Committee reyiew. (Coordinating Committee determines 
relevance, priority, need and uniqueness.) 


(3) Project Plan drafted. (Project Plan document, Justification for Non- 
Competitive Procurement, prepared by Program staff member and Contract 
Specialist.) 


(4) Technical review. (Technical review of proposal performed by Scientific 
Review Committee.) 


(5) Project Plan and Review. Summary Sheet approved. (Contract Specialist 
routes Project Plan document and Review Summary Sheet for signatures.) 


(6) Negotiation and award. (Contract Specialist negotiates contract with 
help of Project Officer as required.) 


Scientific Staff, Office of the Associate Director, Viral Oncology Program 


Dr. J.B. Moloney, Associate Director | 
Dr. L.R. Sibal, Deputy Associate Director 
Dr. D.M. Howell, Assistant to the Deputy Associate Director 
. Dr. H.J. Hearn, Scientific Coordinator for Viral Oncology, Frederick 


Cancer Research Center (FCRC) 


Science Management Team, Office of the Associate Director, VOP 


Dr. J.T. Duff Dr. J.B. Moloney 
Mr. Charles Fafard Dr. L.R. Sibal 
Dr. D.M. Howell Mr. Robert Velthuis 


Dr. R.A. Manaker 


Administrative Staff, Office of the Associate Director, VOP 


Mr. John Miller, Administrative Officer, DCCP 
Mr. N. Olimpio, Program Analyst, DCCP 

Mr. R. Velthuis, Administrative Officer, VOP 
Mr. В. Hendricks, Administrative Assistant, VOP 
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Solid Tumor Virus Segment. 


Dr. Robert J. Huebner, Chairman 

Dr. James Duff, Vice Chairman 

Mrs. Harriet Striecher, Executive Secretary 
Dr. Charles Boone, NCI 

Maurice Green, St. Louis University 

Leonard Hayflick, Stanford University | 

Karl Hellstrom, University of Washington 

Edwin Lennette, Calif. Dept. of Public Health 

Joseph Melnick, Baylor University 

Herbert Rapp, NCI: 

Wallace Rowe, NIAID, NIH 

Hans Meier, Jackson Laboratories 


TEREFE 


. 


Immunology Group 


Dr. Paul Levine 
Dr. Herbert Rapp 
Dr. Ernest Plata, Executive Secretary 

Charles Boone, NCI 

Berton Zbar, NCI 

Tibor Borsos, МСТ 

Ronald Herberman, NCI 

Maurice Hilleman, Merck Institute _. 
Barry Bloom, Einstein College of Medicine 
Arthur Brown, University of Tennessee 
George Santos, Johns Hopkins University 


Co-Chairmen 


ЕЕ 


Resources and Logistics Segment 


. Dr. Robert Hoidenried, Chairman 
Dr. George Todaro, Vice Chairman 
Dr. Roy.Kinard, Executive Secretary | 
Dr. James Duff, NCI 
Dr. K. Arnold Fowler, NCI 
Dr. Adi Gazdar, NCI 
Dr. Paul Levine, NCI 
Miss Marie Purdy, NCI 


Type C Viruses. While some RNA tumor viruses exist primarily as infectious 
particles, most are in a repressed form integrated into the cellular 
chromosomes. These endogenous viruses are derepressed by x-irradiation, 
chemicals, and infection by other viruses. However, some endogenous viruses 
replicate very poorly in the cells that harbor them (xenotropic) and require 
special techniques of cell fusion of growth in a mixed culture. Often they 
can productively infect only cells from animals foreign to the host species. 
Another class of endogenous viruses (ecotropic) preferentially infect and 
grow in cells from their own host species. There are also endogenous viruses 
which are defective for replication and can only be recognized by the 
presence of their proteins or nucleic acids. 


Related RNA viruses readily undergo genetic recombination in cells. Such 
exchanges occur between endogenous and infectious viruses of the same species 
and between viruses of different species. Interference between xenotropic 
and ecotropic viruses does not occur; interference does exist among members 
of the same class of viruses. Thus, replication of xeno- and ecotropic 
viruses in the same cell can result in phenotypic alterations involving the 
antigenic coat and hest range of the progeny viruses. Recent studies show 
that genetically stable recombinant viruses also occur. Such recombinants 
may be important as the real oncogenic variants, since highly oncogenic 
strains of sarcoma and leukemic viruses have been observed as a result of 
genetic recombination. The rapidly transforming virus, the Friend spleen 
focus-forming virus (a defective virus), is an example of a recombinant 
between an eco- and xenotropic mouse type C virus. Some of these type С. 
viruses readily transform cells in culture and most produce cancer in animals. 
in days rather than months after infection. These highly oncogenic viruses 
contain two types of genes: those involved with viral replication and virion 
Structural proteins, and those specifically responsible for cell transformation. 


Recently, it has become possible to separate the transformation gene 
Sequences from the replication gene sequences. Essentially this is done by 
breaking DNA transcripts of viral RNA into pieces and absorbing out those 
pieces that have replication sequences by a series of nucleic acid 
hybridizations, leaving only the transformation sequences. Thus, preparing 
specific cDNA probes from mixtures of sarcoma and helper viruses permitted 
selecting of virus mixtures highly enriched for sarcoma virus-specific RNA. 
K-MSV and H-MSV strains have been found to contain a unique set of rat sequences 
which have become associated in covalent linkage to MuLV information. These 
rat sequences, called 'sarc' genes, apparently code for the transforming 
functions of sarcoma viruses. 


particle. Consequently, until the transforming sequences were purified, the 
probes that were used to detect viral activity could not detect either 
transforming sequences or their products. With the new transformation- 
specific probes it is now possible to detect viral activity where none could 
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.LIST OF CONSULTANTS TO THE SPECIAL VIRUS. 


FISCAL YEAR 1971 


Norman Anderson, Atomic Energy Commission 


Arthur Axelrod, University of Toronto 


David Baltimore, Massachusetts Institute of Technology 


‘Joseph Beard, Duke University 


Trygve Berge, American Type Culture Collection 


Maurice Black, Flower and Fifth Avenue Hospital, N.Y.C. 


Paul Black, Harvard Medical School: 


Barry Bloom, Albert Einstein College of Medicine 


R. G. Bond, University of Minnesota 


Michael Brennan, Michigan Cancer Foundation 

Arthur Brown, University of Tennesse 

désepti Burchenal, Sloan-Kettering Institute 

Ben Ватрена U.S.D.A., East Lansing, Michigan 
Bruce Calnek, Cornell University 

Mark Chatigny, Naval Biological Laboratories 

Dr. Thomas Chin, Communicable Disease Center, Kansas City 
n Dr. Lewis Coriell, Institute for Medical Research 

бе: баш Dales, Public Health Research Institute, N.Y.C. 
Dr. Friedrich Deinhardt, Presbyterian-St. Luke's Hospital 
Dr. Kenneth DeOme, University of California, Berkeley 


Ciampero di Mayorca, Eppley Institute, University of Nebraska 


15 


type C virus isolates of murine, feline, and primate origin, were also 
demonstrated. The interspecies antigenic determinants of р10 were shown to 
be as broadly cross-reactive as those exhibited by the major type C virus 
structural polypeptide, p30. 


Several low molecular weight proteins of endogenous viruses of the RD114/ 
baboon group were compared with the gag gene-coded translational products of 
endogenous type C viruses of murine origin. The 210 proteins of each virus 
group are immunologically and biochemically related, while the pl2 proteins 
of RD114/baboon viruses were demonstrated to share antigenic determinants 
with murine viral p15. Moreover, highly type-specific phosphoproteins, р15 of 
RD114/baboon viruses and р12 of murine viruses, possess analogous biochemical 
properties. These findings, along with previous studies indicating 
immunologic cross-reactivity between their major internal antigen, p30, 
demonstrate that each of the gag gene-coded proteins of murine type C viruses 
has an analogue in viruses of the RD114/baboon group. The immunologic and 
biochemical relatedness of their gag gene translational products supports the 
concept of a common progenitor in the evolution of these endogenous viruses. 


· s Type С RNA viruses have been shown to exist as endogenous viruses within the 
cellular genomes of many mammalian species. A major research effort is aimed 
at devising immunological approaches for detection of endogenous virus 
expression in human tissues. Techniques have been Successfully developed 
for the detection and partial purification of several type C virus-coded proteins 
from virus-negative cells of a variety of species. Efforts have focused on 
the search for viral antigens in primate tissues. It has been possible to show 
that species representing each of the major genera of 014 World primates express 
antigens related to the major structural proteins of the baboon-RD114 virus 
group. These antigens were shown to have diverged sufficiently so as to be 
immunologically distinguishable. Differences in the levels of expression of 
endogenous virus-coded proteins in tissues of a variety of primate species 
suggest differences in cellular regulation of virus expression by these species. 
With highly sensitive immunological techniques now available, analogous 
approaches are being utilized in the search for evidence of endogenous virus 
expression in higher apes. and man. | 


The biological functions of gp70 (env gene) were studied: 9р70 itself was 
found to interfere, hemagglutinate, and induce neutralizing antibody. Cell 
attachment, interference, and the neutralizing antigen site were all on the 
protein portion of the molecule; carbohydrate was necessary only for 
hemagglutination. The analysis of surface glycoprotein molecules of RNA 
tumor viruses with regard to specific antigenic and biological functions 
stimulated the question of whether protection from leukemia could be achieved 
by active immunization. The finding of interspecies reactive determinants on 
9р70 molecules allows the possibility that other species may be protected even 
if the causative virus was not isolated. Recently, the presence of RNA tumor 
virus envelope glycoproteins on the surface of normal cells has received 
considerable attention. This interest relates to the larger question of 
whether the expression of endogenous viral antigens have a functional role 

in cellular differentiation. The most detailed studies of tumor virus 
glycoproteins (gp70) have been done in inbred strains of mice. Virion- 
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reflect a significant relationship between celi activity and viral growth. 
Thus, the factors governing mammary tumorigenesis are highly complex but 
are closely correlated with factors which regulate the expression of 
mammary tumor virus expression. 


The free glycoprotein of MMTV was detected in the circulating blood of 
tumor-bearing mice in concentrations that correlate with tumor load. In 
the strains used for this study, each gram of tumor led to the production 
of 500 ng of glycoprotein; blood levels dropped dramatically within 8 days 
after the tumor was surgically removed. Subsequent assays for the antigen 
predicted relapse in the animals with complete accuracy. This model for 
cancer diagnosis and prognosis was recently applied to studies on breast 
cancer patients. Plasma levels of the reverse transcriptase from MPMV 
were found to correlate with the state of this disease. 


The Mason-Pfizer monkey virus (MPMV) was initially isolated from a breast 
tumor of a rhesus monkey. Subsequent isolates have also been obtained from 
normal rhesus monkeys.  MPMV differs in both its structure and the antigenic 
determinants of its major structural protein from those of any known RNA 
tumor virus. However, MPMV, like mammalian type C viruses, contains a 
glycoprotein whose molecular weight is approximately 70,000. Ап interspecies 
immunoassay utilizing antiserum to MPMV to precipitate baboon viral gp70 has 
been shown to detect antigenic determinants shared by glycoproteins of MPMV, 
#0114; and baboon type C viruses. These findings indicate that MPMV may 
have originated by recombination with endogenous primate type C viral 
genetic sequences. 


New Viruses. Two isolates of type C viruses were obtained from Mus 
 cervicolor. Опе of these is immunologically related to the woolly/gibbon 
group of infectious type C viruses. The other isolate shares antigenic 
determinants with type C virus of M. musculus.. In addition, a new class of 
endogenous virus was isolated from Mus cervicolor and Mus caroli. These 
viruses are morphologically distinct from all other RNA tumor virus classes 
and are unrelated by immunologic and nucleic acid homology to all murine 
type B and C viruses. 


Different viruses have been isolated from various primate species by co- 
cultivation of tissues with heterologous cells. These isolates include 
type C viruses from several species of baboons (Papio) and from the closely 
related genus, Theropithecus. In addition, a virus has been isolated from 
a langur monkey cell line. This isolate is related to MPMV, but can be 
readily distinguished from MPMV by its host range, antigenic properties, 
and by nucleic acid hybridization. Various isolates from squirrel monkey 
cell lines have also been obtained which are endogenous to these monkeys, 
and are present in multiple copies in the cellular DNA of all squirrel | 
monkey cells and tissues. | 
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and successfully grown in the laboratory, it should be possible to develop 
therapeutic and preventive measures for the control of these diseases. 


Viruses of one type (Type C) are known to cause leukemias, lymphomas, and 
sarcomas in chickens, mice, and cats. Particles, which Closely resemble 
Type C viruses, can be found in human patients affected with these same 
kinds of cancers. | 

E 
A monolayer culture releasing C-type particles has been established from 
cells of a pleural ẹffusion of a child with Burkitt's lymphoma of the 
American type. The line is in its 28th subculture and continues to release 
virus. Studies have failed to identify this agent with known animal 
tumor viruses. This is the first human cell culture producing C-type 
virus in relative quantity. This makes it possible to produce antisera 
specific to a human C-type vinis to be used for determination of the 
distribution of human C-type virus antigens in tumors. : 


Viruses of a second type (Type B) produce cancers o£ the breast tissue o£ 
mice. Thus far, this is the only animal species in which breast carcinoma 
has been proven to be caused by a virus. Recently, Type B particles 
resembling the mouse agent, have been found in human breast cancers and 
in milk concentrates from patients with breast cancer. Attempts to grow 


Burkitt's lymphoma, nasopharyngeal carcinoma, and uterine and penile 
carcinomas. | 


Hamster cells transformed by UV-irradiated herpesvirus type 2 grew as 
tumors when inoculated into newborn hamsters. This suggests that at least 
one virus which ordinarily is cytolytic may be oncogenic when an induced 
genetic defect blocking normal Cycle of viral maturation with cytolysis 
results in the retention of the virogene in the replicating host cell. 


By using techniques developed from animal tumor virus studies, every effort 
is being made to determine whether these viruses cause human malignancies. 
During the course of this work, it should be recognized that information 
on the biological, biophysical, and biochemical characteristics of cancer- 
causing viruses has provided a broad base ОЁ knowledge applicable to the 
isolation and identification of human agents and prevention and control 

of the disease in man. Some important new discoveries that have been 

made are: (1) Certain oncogenic viruses are unable to produce 
malignancies unless a "helper" virus is present, thus ` 
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ggesting that an interplay exists between two viruses. (2) Certain. | 
r-inducing chemicals, irradiation, (carcinogens) may act as co-factors 
jġ activating latent, oncogenic viruses within cells. (3) Certain | 
£umor viruses contain unique enzymes which are required in the replication 
syiruses in cells. These and other important developments will be 


discussed further in this report. 


Type C Particles 


en the Special Virus Cancer Program was initiated, highest priority was 
iven to the search for human leukemia viruses resembling the Type C 
viruses causing chicken and mouse leukemias. Since that time, many Type C 
viruses, the total is now about 85, have been found in a variety of tumors 
from many species of two vertebrate classes. А11 of these species continue 
. to be studied intensively under the broader scope of the Special Virus 
Cancer Program. Several of the Type C viruses are established as the 
'-. causative agents in leukemias, lymphomas, and sarcomas of chickens, mice, cats 
-and hamsters. Many of these can infect and produce malignancies in other 
species (e.g. a sarcoma virus of the cat produces tumors in marmoset monkeys). 
Furthermore, some of these viruses can cause malignant transformation to 
occur in animal and human cells grown in the laboratory (e.g. cat leukemia 
and sarcoma viruses alter embryonic human cells). Type C virus particles 
have been found in association with malignancies of a spectrum of animal 
species including non-human primates, rats, cattle, woolley monkeys, 
gibbons, and man. Although electron microscopy is an important method 
in the search for Type C virus particles, certain newer biochemical, 
. biophysical and immunological techniques, developed through intensive 
. collaborative studies of animal cancer viruses, are now being directed 
toward finding viruses present overtly or covertly in the cells of human 
cancer. i | | | 
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e C viruses causing leukemias and sarcomas 


1. Reactions between 
(solid tumors | 


When inoculated into appropriate cell cultures, Type C sarcoma viruses 

E of chickens, mice and cats produce foci of altered cells. This fundamental > 
i discovery provides a readily visible indicator reaction for the detection 
of sarcoma viruses. On the other hand, leukemia viruses grown in tissue 
culture do not cause foci or other detectable changes. The finding that 
leukemia viruses can either inhibit or enhance focus formation by sarcoma 
viruses of the same species has led to the development of methods for the 
detection and quantitation of leukemia viruses indirectly. 
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Certain of the chicken, cat and mouse sarcoma viruses are 'defective" 

in that they do not produce foci in cell cultures or tumors in animals 

in the absence of a co-infecting, "helper" leukemia virus. Further, 

in the presence of a defective sarcoma virus the helper action of leukemia 
viruses can be used as a specific indicator for their detection and 
quantitation. It is now believed that defective sarcoma virus--leukemia 
Virus interactions may be more widespread in nature than originally thought 
and that similar systems may be found in man. А mouse leukemia virus which 
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b. Progress Highlights 
RNA Viruses 


The availability of larger amounts of MMTV from cell cultures than possible 

from mouse milk and of antisera to purified virion polypeptides has provided 
increased opportunity to study the disease process in mice and to probe for 
related components expressed in mammary cancers in humans and in other animals. 


A single dominant gene (Mtv-1) in the C3Hf mouse strain controls the release 
into milk of MMTV-L, the low oncogenic variant of mouse mammary tumor virus. 
Mtv-2, which is responsible for release of high levels MMTV-P and early 
hormones dependent mammary tumors, consists of about eight tandem copies of 
MMTV-DNA. Р | 


Vaccination of mice with gp52, a glycoprotein component of MMTV, resulted in 
a slight delay of mammary tumor development. Resistance to tumor transplants 
was obtained when. low doses of vaccine were used with an adjuvant; higher 
doses of MMTV protein sccelerated tumor growth and appeared to be associated 
with poor cellular immune reactivity to the virus. 


Antisera to the major glycoprotein component of MMTV, gp52, were used to 
probe for related antigenic determinants in human milk specimens fractionated 
by zonal centrifugation. Some positive findings were obtained with pooled 
milks, but the negative results with individual specimens suggested very low 
concentrations or infrequent occurrence of the reactive component. 


The detection in tumor tissue of reverse transcriptase (RT) activity suggests 
the presence of RNA tumor virus genetic information. Extracts of 20 human 
placentas examined contained RT activity. Electron microscope studies 
detected virus-like particles in the trophoblast layer of 7 of 19 human 
placentas. The enzyme activity was not neutralized Бу antisera against the 
RT of the known primate, feline, or murine type C viruses. The virus has not 
yet been propagated in cell cultures. 


Human leukemic cells were probed for the presence of antigens related to 

simian sarcoma virus (SSV-1), previously isolated from a woolly monkey. No 
evidence of antigens related to the p30 or gp45 virus polypeptides was found. 
However, nucleic acid sequences related to the virus nucleic acid weré reported 
to be present in specimens from some patients with acute myelogenous leukemia. 
A glycorpotein with m.w. of 55,000 daltons detected in membranes of human 
chronic granulocytic leukemia cells appears to be related to a minor antigenic 
determinant on the 9р71 of the Friend murine leukemia virus. 


Considerable work has been done to characterize. the protein products of RNA 
tumor virus genetic expression. Many gp70 MuLV envelope glycoproteins were 
isolated from viruses purified from sera and excretions of several classes of 
related virus envelope proteins. More than one type of gp70 could be isolated 
from a single mouse strain, depending on the anatomical site or origin. Thus, 
virus-specific cell surface antigens have been identified which may be 
important in identifying preleukemic cells and in immunoprophylaxis. 
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specific subunits of the internal structure of the Type C RNA tumor 
ruses. One type of group-specific 
f a particular animal species (species Specific) and has now been 
smonstrated in the embryonic tissues 
s suggests the possible role of these viruses in normal cell growth 
d differentiation as well as in the induction of malignancy. 


y recently, a second group antigen associated with Type C viruses has 
n demonstrated. Preliminary evidence would indicate that it may be 


ng the Type C viruses of 3 mammalian Species, the mouse, cat, апа 
amster,but not the chicken. Furthermore, this antigen has been detected in 
ighly concentrated extracts of cells from two different human tumors, one 

of which has at times produced small amounts of a virus resembling animal 
Туре C particles. ТЕ confirmed, the implication of this finding is obvious-- 
a formidable probe for the presence of virus or viral genetic material in 
human cells has been developed. | 


` Projecting that Туре C viruses will be found to be as ubiquitous in man 
.- and other vertebrates as in mice, chickens, and the cat, the hypothesis | 

- 15 proposed as a unifying theory consistent with the phenomena of radiation 
and chemically induced cancer as well as the predictable occurrence of 
spontaneous cancers that develop in various populations of animals, including 
man. An exciting consequence of this theory, even if it is found to 
hold only for a limited number of cancer types in man, is the prediction 
that a new approach may become available for the control of these cancers, 
namely the delineation of factors responsible for both derepression and 

. repression of virus expression. i : 


. „А somewhat different approach has been based on the premise that tumor 
_. Cells containing a common antigen may indicate a similar viral causation. 
In examining the tissues from various human sarcomas, particles resembling 
known animal Type C viruses were found in at least one liposarcoma. With 
continued culture of the tumor, particle production ceased, but immunologic 
` tests using the serums of Sarcoma patients revealed that the cells still 
contained a substance (an antigen) which appears to be present only in 
Sarcoma cells (sarcoma-specific). А high incidence of serum antibody to 
Sarcoma antigen was found in patients with various types of sarcomas 
and their close associates; a significantly lower incidence was found in 
. normal serums. The data suggest that a viral agent may be the causative 
factor in this disease. Hopefully, continuing studies will establish a 
more definite relationship of the antigen to this disease. 


| 58. New approaches to detection and control of Туре C virus infections. 


; Increasing evidence has accumulated to substantiate that the genetic 

material of Туре C RNA viruses can.become integrated into the host-celi 
DNA (mammalian genetic material). A dramatic breakthrough in the 

investigation of the biochemical pathways of tumor virus infection and 


23 


12/01/01 06:42 FAX ° s | | mE 201 


zas a 


е NS | | 
уп | и "E = 


|o | 

niymes 

called polymerases which can direct the synthesis of DNA by the hosticell, 
In rapid succession many investigators found that one of. these enzymes 
(RNA-dependent DNA polymerase) 15 associated with all of the inoun RNA 
Type C tumor viruses. Viruses that cause leukemias or sarcomas in| | 
chickens, mice, cats and hamsters, as well as breast cancers in mice; rats, 
and monkeys, have been shown to contain polymerase activity. By cantrast, 
well-characterized, non-tumor producing Viruses do not contain this activity. 

| This research has resulted in the development of new, extremely sensitive 

| methods for the detection of RNA tumor viruses in human cancer. Assays 
for the polymerase enzymes exceed by 100-fold the sensitivity of electron 
microscopy and are capable of detecting viruses which are present either 
in latent form or as whole virus particles. | | 


| . replication has been the demonstration that RNA viruses contain e 


í | 

: . {1 
Intensive investigations have now revealed polymerase activity in cells 

of patients with acute lymphoblastic leukemia; more preliminary evidence 

has shown the enzyme is in cells of sarcomas, Burkitt's lymphoma andj 

breast cancer. Since the RNA-dependent DNA polymerase is apparently; 

always present in the RNA tumor viruses of animals, its discovery inj the. 
human tumor cells offers good supportive evidence that viruses are associated 
with cancers in mah. ‘The RNA-dependent DNA polymerase of human Leukemia 
celis is inhibited by & drug, n-demethyl rifampicin, which also inhibits 

the enzyme activity found in the Type C RNA tumor viruses of animals. 
Studies are underway to explore the action of this drug and the various 
modifications of it. These investigations could provide new approaches to 
the treatment of malignancies in man. | 


|| 
Iype B Particles | | 
| || 


"Туре B" viruses causing breast cancer in mice possess certain prope 
in common with Type C viruses, such as having genetic material of the 

RNA type and being transmitted from parent to offspring along with: the | 
normal genetic inheritance. But they also differ in: (1) the manner in _ 
which the nucleoid is formed during virus reproduction; (2) the fine details 
of their ultrastructural appearance; and (3) transmission in infectious 
form, under natural conditions. I | 


The potential existence 1л humens of en infectious breast cancer virus 
similar to that of mice, together with epidemiological evidence of | 
"clustering" of breast cancer jn some human families similar to thet 
observed in the earliest studies of cancer in mice, led to systematic 
viral studies on this human disease. Particles resembling the Type | 
virus of mouse breast cancer have been observed in 40% or more of milk 
specimens from women with breast cancer, as well as from healthy women от 
high-risk populations (high-breast-cancer-families, inbred Parsi sect of 
Bombay, India), as compared with a frequency of only about 6$ for specimens 
from healthy women of the general р ation. Similar particles have also 
been observed in two tissue culture lines of human breast cancer that have 
been successfully grown in the laboratory. More recent studies of dne of 
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these cell lines have revealed additional evidence consistent with presence 
in the cells of an RNA tumor virus: the presence of the RNA-dependent DNA 
polymerase, the interspecies antigen.. 


Breast cancer occurs in about 4 to 5% of American women. It is the most 
prevalent and responsible for more deaths than any other type of cancer, 
not only in American women but also among women of several other countries. 
Because breast cancer occurs 2 or 3 times more frequently in some families 
than in others it is strikingly similar to observations made on breast 
cancer of different populations of mice. These animal studies led to 


-unequivocal evidence of the association of a virus and the demonstration 


that an infectious form of it is transmitted through milk. Опе of the 
major objégtives of the SVCP is now the determination whether an agent 
similar to that of mice is responsible for the unusually high incidence 


of breast cancer in certain human populations. 


Herpes-type Viruses 

А type of virus associated with some. forms of chronic leukemia, lymphoma, 
and postnasal carcinoma is the herpes-type virus › Similar in size 
and shape but not identical to other known herpesviruses. Unlike human 
Type C particles, HIV grows well in the laboratory and fairly large 
quantities of purified and concentrated HTV can be recovered for study. 
One of the most active areas of viral oncology is that concerned with 


definitive characterization of the НТУ. 


Considerable interest has developed in the herpes group of viruses as 
cancer-causing agents in animals and man. Herpes-type viruses have been 
'shown to induce kidney carcinomas of the frog and to be causally related to 
lymphoproliferative diseases in chickens, monkeys, marmosets and rabbits. 


` Projects within the Program have focused on the significance of the 


Epstein-Barr virus (EBV) from Burkitt's lymphoma and postnasal carcinoma 
and Herpesvirus hominus type 2 (HSV-2) from cervical carcinoma. 


Seroepidemiological studies on the relationship of EBV infection to 
nasopharyngeal cancer are being conducted through the International Agency 
for Research on Cancer. А study in the West Nile District of Uganda to ` 
determine the feasibility of further studies on EBV in relation to Burkitt's 
tumor is nearing completion. Other studies also suggest an association 
between infection by HSV-2 and cervical carcinoma. Results of а study made 
in Texas showed the presence of serum antibodies to this virus in about 85$ 
Of cases of invasive cervical carcinoma in comparison to 22$ in controls. 
Recent findings in Colombia showed a much higher incidence of antibody 

in the control population selected, approximating the incidence in the 
tumor-bearing group. At present, insufficient data is available to conclude 
that this virus is implicated in this cancer. 


EBV infection has been associated with the development of infectious 


mononucleosis in young adults, a disease with the attributes of а self- 
limiting leukemia. The generally high levels of antibodies to EBV in patients 
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with Burkitt's tumor or with nasopharyngeal carcinoma also suggest that 
the virus might be causally-related to these diseases; high levels of 
antibody also occur in patients with the sarcomatous form of Hodgkins 
disease, chronic lymphocytic leukemia, and sarcoidosis. Present methods 
show no significant differences between EBV isolated from these different 
diseases. 


Several facts make EBV suspect as a prime if not a sole factor in the 
induction of hematological disease in man. (1) The virus is ubiquitous; 
no human population has been found to be free of antibody to EBV. 
(2) The virus is consistently found in association with Burkitt's lymphoma. | 
(3) Only lymphoid cells appear to be susceptible to infection. | (4) Lympho- 
cytes from negative donors have not been capable of continuous cultivation 
unless they are infected by the virus. (5) Infected continuous cell 

lines which do not releave virus contain soluable antigens that react with 
serums containing antibodies to EBV. (6) EBV has been strongly associated 
with infectious mononucleosis, cell lines of which grew as tumors in 
immunosuppressed hamsters. (7) Other herpesvirus of animals have been 
causally related to lymphoproliferative diseases. (8) The genetic 
material of EBV is related to that of similar viruses known to induce 
malignancies in animals. Thus, EBV has several features characteristic 

of known tumor viruses. Current data suggest that: genetic material of 
EBV may be incorporated into lymphoid cells; mature virus production 

may be a rare event; infected cells acquire the capacity for unlimited 
growth and produce tumors in the immunologically deprived host; infection 
by the virus may be a factor in tumor development under certain unknown 
conditions affecting the immunity of the patients. 


у. Projections: 


“Based largely оп the recent findings from work conducted within the 
scial Virus Cancer Program, the following broad areas of research 
Will be developed and/or expanded: (1) Virus (or viral antigens) - 

or relationships, (2) Molecular studies, (5) Immunologic studies, 
4) Test systems,and (5) Resources. 


1. Virus (or viral antigen) - tumor relationships 


a. Model Studies. Studies on animal, RNA and DNA, tumor 
viruses, known to cause malignancies in several mammalian 
а Species, will be continued. The results of these studies 
^ have already provided a broad base of knowledge on the ; 
Characteristics of tumor viruses applicable to the isolation 
and identification of human agents. This work will remain 
an integral part of the Program. | 


b. Human Studies. Efforts to identify viruses or detect virus 
expression in human tumors are underway. The Program is now 
prepared to broaden its activities to search for candidate 
viruses or subviral products which induce human malignancies 
as follows: | 


(1) To identify and isolate candidate viruses or subviral 
products in leukemias, lymphomas and sarcomas. 


(2) To identify and isolate candidate viruses or subviral 
products in breast, lung and other carcinomas. 


(3) To develop methods for the detection of high cancer 
risk groups, i.e. individual susceptibility of 
predisposition to transformation by human viruses. 


(4) To extend present and develop new methods for the 
successful propagation of significant amounts of 
human candidate viruses. 


(5) To develop suitable reagents for mass diagnostic 
screening for candidate viruses. 


(6) To characterize, biologically and biochemically, 
presumptive viral agents. 


(7) To increase emphasis on understanding the relationship 
of environmental agents (e.g. chemical carcinogens): 
as co-factors in viral carcinogenesis. This represents 
a major expansion of effort requiring combined efforts 
of the Viral Oncology and Chemical Carcinogenesis Areas. 
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111 be developed and/or expanded: (1) Virus (or viral antigens) - 


a. 


r relationships, (2) Molecular studies, (5) Immunologic studies, 


Virus (or viral antigen) - tumor relationships 


Model Studies. Studies on animal, RNA and DNA, tumor 
viruses, known to cause malignancies in several mammalian 
species, will be continued. The results of these studies 
have already provided a broad base of knowledge on the 
Characteristics of tumor viruses applicable to the isolation 
and identification of human agents. This work will remain 
an integral part of the Program. 


Human Studies. Efforts to identify viruses Or detect virus 
expression in human tumors are underway. The Program is now 
prepared to broaden its activities to search for candidate 


viruses or subviral products which induce human malignancies 
as follows: 


(1) To identify and isolate candidate viruses or subviral 
products in leukemias, lymphomas and sarcomas. 


(2) To identify and isolate candidate viruses or subviral 
products in breast, lung and other carcinomas. 


(3) To develop methods for the detection of high cancer 


Yisk groups, i.e. individual susceptibility of 
predisposition to transformation by human viruses. 


(4) To extend present and develop new methods for the 
successful propagation of significant amounts of 
human candidate viruses. 


(5) To develop suitable reagents for mass diagnostic 
Screening for candidate viruses. 


(6) To characterize, biologically and biochemically, 
presumptive viral agents. 


(7) To increase emphasis on understanding the relationship 
of environmental agents (e.g. chemical carcinogens) 
as co-factors in viral carcinogenesis. This represents 
a major expansion of effort requiring combined efforts 
of the Viral Oncology and Chemical Carcinogenesis Areas. 
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Molecular Studies 


In recent months rapid major advances have been made in the 
field of molecular biology. These findings have direct 
application to the study of the relationship of viruses to 
tumors. There is evidence that the genetic material (ЕМА) 

of the tumor viruses can direct the synthesis of new DNA. 

The demonstration that RNA tumor viruses contain enzymes 
(polymerase, ligase) which may be required for viral infection, 
interaction with host cell genome, and viral replication has 
provided the basis for the development of new,extremely 
sensitive methods for the detection of oncogenic viruses ` 

or their "fingerprints." Indeed, knowledge of the fundamental 
molecular events which occur during virus infection and “| 
subsequent cell transformation provides the first truly 
rational approach to therapy. Enzyme activities analogous 

to those of RNA tumor viruses have recently been found in 
cells of human leukemics. This offers strong supportive 
evidence that viruses are associated with cancers in man. 


a. Basic studies 


The Program is prepared to broaden its activities for 
identifying and characterizing the spectrum of enzymes 
(and other mediators) required by tumor viruses for 
replication and transformation. | 


b. Applied studies 


As knowledge of the fundamental molecular events in 
virus-cell interactions is developed, the Program will 
apply this information to the study of human cancer 

as follows: | 


(1) To identify and characterize similar enzymes or 
enzymatic activities within normal and malignant 
human cells. | 


(2) To develop highly sensitive methods for the detection 
of virus or virus activity in human cells. 


(3) To develop a rational basis for therapy or prevention 
by exploring various approaches to blocking of viral 
replication and/or tumorigenesis at the cellular 
and subcellular levels. The therapy could be 
directed at any or all of the stages of cell 
transformation beginning with cell infection by a 
tumor virus. 


28 


Ultimately these studies will require an exhaustive effort 


to develop drugs, anti-enzymes, gene repressors or inhibitors 
effective at the molecular level. . A 


Immunological Studies 


Inmunologic research has provided extremely sensitive techniques 
for detection and characterization of tumor viruses, viral antigens 
and changes in surface membranes of tumor cells. Indeed, such 
efforts have contributed to.an understanding of the role of 
immunological mechanisms in host-tumor and host-virus interactions 
which provide an approach to the prevention and treatment of 


> 


cancer. 


та. Basic x studies. Investigations of selected model systems, 


representing tumors induced by Type C, Type B, and Herpes- 
type viruses, will be extended to further identify, 
characterize and determine the viruses, viral antigens, and 
membrane antigens of tumor cells. This includes development 
and application of improved techniques with the sensitivity 
and specificity required to detect cellular alterations 
induced by tumor viruses alone or as the result of interaction 
with other environmental agents (e.g. chemicals, irradiation). 
Efforts will be increased to develop similar immunological 
methods and diagnostic reagents for application to human 
cancer. Research will be intensified and expanded: 


(1) To study cellular and humoral immune mechanisms 
. and to determine their relative significance in 
host recognition of and response to tumor and/or 
tumor viruses. | МЕГ 


(2). To develop methods to enhance host response to: 
tumor or virus antigens. | 


Increasing emphasis will be directed toward research оп spontaneous 
or naturally occurring tumors in model systems relevant to human 
cancer. These studies would provide the basis for a rational 
approach to prevention (vaccines) and treatment ` (immunotherapy) 


of cancer. 


b. Applied studies. Basic research will provide the framework 
for identification and characterization of viruses, viral 
antigens, and cell membrane alterations in human cancers. 

Immunological methods and reagents will be developed апа 

applied: : 
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(1) To relate candidate human viruses to known oncogenic 
agents. | А 


(2) To identify and characterize interspecies viral antigens 
Which are present in known mammalian tumors, and therefore, 
could provide the basis for a formidable probe to detect 
human tumor viruses or viral antigens. | 

(3) To 1aunch large-scale seroepidemiological surveys 
which will define high risk populations. 


(4) To determine the presence of cross-reacting antigens 
in various human tumors. | ñ 


Clinical studiés will be directed toward understanding and manipulation 
of immune mechanisms in human cancer as a basis for: 


(1) Development of vaccines from identified and fully- 
characterized human, tumor virus (es). | 

(2). Determination of the role of host immune responses 
in tumor recognition and rejection. | 


(3) Application of а) and (2) in the prevention and control 
| of human cancer. 


Аз research progresses, increased emphasis on application will be 
as follows: 


(1) Immunodiagnosis and seroepidemiology 

(2) Clinical studies on the role of immme mechanisms’ in 
human cancer | | 

(3) Immunotherapy 

(4) Vaccines (conventional or other) 


Ultimately, these studies would be organized to coordinate and 
integrate the application of appropriate biochemical, immunological, 
and genetic methods of detection, prevention, and control of various 
types of human cancer. 


4. Test Systems 


In vitro and in vivo (animal) test systems will be carefully 
Selected to evaluate the work outlined in the previous research 
areas; specifically: (a) to determine the oncogenic potential 

of candidate human viruses; (b) to develop bioassay Systems 

for testing viral, and viral/chemical carcinogens; (c) to begin 
. Vaccine (conventional or other) testing and immunization programs; 
(d) to begin therapy testing programs; and (e) to explore 
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Special animal tumor systems with particular relevance to human cance 


I. 


Well-characterized cell culture lines and virus-defined animal stocks 
(small mammalian and primate species) will be developed and maintained. 


.5. Resources · 


Research efforts will undergo continual change in emphasis and scope 

as new leads emerge. А variety of resources will have to ђе developed, 
maintained, and coordinated within a flexible program which meets 

these needs. This requires: (а) Human Resources - collection and 
storage of serum and tissue specimens, integration of data on clinical 
records, storage and distribution: computerization, coordination of 
specimen collection, storage, and distribution; (b) Animal Models - 
maintenance of various mammalian animal colonies for basic research 

and special studies; (c) Reagent Production - large scale production 

of animal tumor viruses for basic research; production of standardized 
lots of purified viruses; and production of high quality diagnostic 
reagents; (d) Candidate Human Virus ‘Production - intensive developmental 
research effort to isolate and produce human viruses; and (е) Biohazards 
Control and Containment - controlled environment facilities are required 
for research on known oncogenic viruses and candidate human tumor viruses 
as well as for maintaining animal colonies which are protected from . 
extraneous infections. То fulfill this need, a substantial and costly 
effort is required to provide research, supportive Services, and advice ` 
to the Program's research laboratories. ` 


ава АРЕ EAS GR я 
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SUMMARY REPORT 


Office of Biohazards and Environmental Controi 


The Office of Biohazards and Environmental Control conducts research 
pertaining to the physiological and environmental factors that alter 
host susceptibility and TeSponse to oncogenic and non-oncogenic viral 
infections. It also evaluates and develops techniques and equipment 
to minimize cross-infection and provide adequate environmental controls. 


The Biohazards Section conducts research in an effort (1) to describe 

e role of immunocompetence in oncogenesis; (2) to define biochemical 
factors which might lead to the induction of malignancy and how best to 
detect and modify these inductive changes; and (3) to develop in vivo š 
and in vitro systems to assess the host response to physiological imbalance. 


to blastogenic enhancement with myxo-virus infection. We have further 
demonstrated that many hormones influence the derepression and possibly 
the repression of group-specific-antigens of the Type С RNA viruses. 


Alteration of certain Species of tRNA have been suggested during early 
stages of oncogenic virus infection. Thus far, we have observed at least 
one altered species of tRNA associated with tumor virus-infectéd mouse: 
tissue. | | 


The Environmental Control Section uses environmental monitoring as a 

method for identifying sources of contamination. To assure the integrity 
of primary and Secondary biological barrier systems, they evaluate 
engineering and operational parameters and their effect on experimental 

and personnel contamination control. Similarly, they collect and evaluate: 
information pertinent to biological safety and evaluate methods for handling 
potentially hazardous agents. This approach has resulted in improved 
performance of biological barriers and has served as a basis for 
developing more efficient and safer operating procedures. Thus, more 
flexible and safer laminar flow cabinetry is currently under fabrication 
and will undergo in-use testing. Physical tracer systems are being 
developed to aid in the evaluation ОЁ dynamic containment equipment to 
assure proper use of facilities and to maintain a high level of laboratory 
safety practice. | . 
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SUMMARY REPORT 


Office of Program PURUS and Communications 


Acquisition, ЕН analysis, and dissemination of НЯ data 
within the SVCP are the major activities in PAC. These efforts fall 
under the two general areas of: (1) data management and statistics; 
and (2) scientific information Storage and retrieval. 


Data management and statistics 


1. Performs statistical consultant service for scientists in the SVCP 
program on specific problems: of research design, acquisition and handling- 
of experimental data, and its computer automation and analysis. 


2. Plans and maintains automated inventories for NIH sponsored serum 
. and tissue specimen collections. 


3. Plans and consults with research contractors on automation of their 
specimen inventories and research data. | 


4. Promotes compatible automated systems and codes in a multi-institutional 
plan for a comprehensive clinical and laboratory information storage system 
for specimens and donors. The goal is a central specimen inventory at 

NIH to enhance the resource potential of the many large specimen reposi- 

tories ЧЫР раа the country. 


аи ООСС QUEM v 


5. Maintains а system of v progress reporting iod all SVCP research 
contracts; compiles апа distributes summaries of а progress to 
program scientists. | 


Scientific information. парвар ement 


“The Information Unit of PAC continued. to focus on scientific information 
retrieval and its dissemination to program scientists. Sources of data 
are current publications in the field of viral oncology, and other 
notifications and summaries of current research projects in the field. 
Major contributions of the Information пи in FY 1971. were as follows: 


1. Bibliographic Service: The automated systems for rapid search, 
identification, and reference printouts, covering any desired subj ect 
in the published literature on viral oncology was maintained. 


2. Reading Guide to Cancer Virology Literature: The monthly publication 
featuring abstracts of current literature on viral oncology, from scientific 
journals "throughout the world,was continued. These abstracts are now 

. incorporated in Carcinogenesis Abstracts; hence, this service will be 

` terminated. 


О ОЗ A HIEMS gH вири Testo vd MNA 
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4. Report on NCI Support of Cancer Virology Grants: This quarterly 
report presents an organized summary of updated fiscal data on current 
NCI research grants in the cancer virology area. The basic information 
is received from the Program Analysis and Reports Section, NCI. 


5. Viral Oncology Contractor Directory: This publication contains 
pertinent information on all contracts and principal investigators in the 
Viral Oncology program. Its purpose is to facilitate and expedite 
communications between staff members and contractors; directory is 
updated quarterly. | = D 


6. Compilation of Journal Instructions to Authors: This displays in 


one volume the instructions-to-authors. from a majority of pertinent 
Scientific journals. Tt isa reference aid for research investigators in 
writing papers and also for the secretaries who type them. Compilation 
will be updated and expanded. periodically. У oa Í 


. Other responsibilities of the Information Unit are: administration of 
library facility; collection and distribution of translations of foreign 


publications in viral oncology; maintenance and lending of recorded tapes 
on NIH seminars related to viral oncology; and continuous Compilation 

of the SVCP bibliography containing citations to all papers published 

by viral oncology staff members and contractors. | 
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SUMMARY REPORT 


Office of the Coordinator for Ultrastructural Studies: 


The Virus Studies Section continues to study several aspects of the 
relationship between oncogenic viruses and their host cells. The problem 
is approached a) by using the ultramorphologic examination of a number of 
tumors for the search for viruses; b) by evaluation of different 
malignancies grown in vitro in respect to the presence or absence of 
viruses; and c) by studying early events of viral infection which may 
result in the "neoplastic transformation" of the treated cells. In 
addition,*studies are under way to elucidate the transfer of genetic 
information from the nucleus to the cytoplasm. 


It is important to determine the frequency of the natural occurrence 

of RNA and DNA containing viruses in human and animal tumors, since both 
types of viruses may possibly represent causative agents for a number of 
different malignancies. To our knowledge, to date no systematic attempts 
to make this determination have been published. Dr. А. J. Dalton in 
collaboration with Dr. L. Dmochowski, M. D. Anderson Hospital and Tumor 
Institute, Houston, Texas, and Dr. J. David-Ferreira, Institut Gulbenkian 
de Ciencia, Oeiras, Portugal, has examined 54 biopsies from human tumors 
(mostly leukemia, lymphoma: and Hodgkins cases) with the electron microscope 
for the presence of virus particles. All tumors were found to be negative. 


‘Dr. Dalton in collaboration with Dr. J. Szakacs, St. Joseph's Hospital, 
"Татра, Florida, Dr. U. Heine, Dr. D. Ablashi, and Mrs. J. Kondratick | 
and T. Ben (all NCI) has studied 18 tissue culture isolates from biopsies 
of human solid tumors for the presence of virus particles. Seventeen 
cell lines were obtained from these isolates; most lines are fibroblastic 
in appearance, a few are epithelial-like, and two are suspension cultures 
resembling the Burkitt lymphoma and human leukemia cultures. Опе lymphoid 
cell line, upon co-cultivation with WI-38 cells yielded a cytomegalo 
virus isolate. The virus was characterized by ultramorphological, 
biophysical and immunological studies. The other cell lines were negative 
for virus particles. 


. Dr. A. Bader,in collaboration with Dr. H. C. Orr, DBS, has examined tissue 
cultures from a naturally occurring fibrosarcoma in a rattlesnake with the 
electron microscope for the presence of virus particles. Neither the 
cells nor tissue culture fluids contained any virus particles. 


Dr. Heine in collaboration with Dr. D. Ablashi (NCI) has succeeded in 
growing Herpes virus saimiri, originally observed in subhuman primates, 
in different cell lines of human origin (WI-38, primary HEF, WHE). The 
presence of the virus and its mode of multiplication were demonstrated by 
virologic and electron microscopic methods. 
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The study of the early events in viral infection were approached in two 
separate ways: . | | 


which progeny viral RNA molecules are copied. 


Dr.U. Heine continued Studies already in progress correlating cellular 
particulate material, 1.е., particulate nuclear and cytoplasmic structures, 


Dr. Dalton has been responsible for the Organization of two monographs 
in the series "Ultrastructure in Biological Systems" and an Atlas on 
the ultrastructure of Viruses. One hundred twenty-two applications for 


ОЁ approval or disapproval to the Florence Agreement Committee, N.I.H. 
As a resource for ultramorphologic studies the tissue culture unit 


established new cell lines Of human origin, chick embryo cells for 
membrane studies and for autoradiographic and ultramorphologic examinations. 
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' In addition to the support of the electron microscope activities, 
special photographic work was done for the office of the Director 
(Dr. Baker), the office of the Associate Scientific Director (Dr. Moloney), 
the office of the Scientific Coordinator for Viral Oncology (Dr. Bryan), 
and for other sections and branches within NIH (Dr. Manaker, Dr. S. Stewart, 


Dr. Nomura, Dr. Nirenberg). 


The Office of the Coordinator for Ultrastructural Studies has published 
four papers and presented by invitation six lectures or seminars. 
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SUMMARY REPORT 


VIRAL LEUKEMIA AND LYMPHOMA BRANCH 
July 1, 1970 - June 30, 1971 


The Viral Leukemia and Lymphoma Branch conducts research designed to 
elueidate the role of viruses in the etiology of human neoplasms, particular 
leukemias, lymphomas and sarcomas, A variety of scientifie approaches are 
used which provide a broad base of knowledge applicable to the identification 
and isolation of human oncogenic agents and the prevention or control of the 
disease as it occurs in man. More specifically, the Branch encompasses а 
range of scientific disciplines including molecular biology, genetics, 
immunplogy , biochemistry, pathology and cell culture techniques. 


The Section of Molecular Biolo seeks to obtain comprehensive knowledge of 
the biology and biochemistry of sarcoma and leukemia viruses and conducts 
quantitative studies on the interaction of oncogenic viruses and cells to 
determine the mechanisms of viral replication and cellular transformation . 
at the molecular level. The Section of Viral Pathology studies the biology 
of the RNA-containing oncogenic viruses using a combination of in vitro and 
in vivo techniques; thus, animal species and tissue culture systems are | 
infected with leukemogenic and sarcomagenic viruses to elucidate the role 

of the host in viral propagation and tumor development. The Section of 
immunology examines the antigenic nature of oneogenic viruses and the 
induced tumors as well as the immune response of the host to viral infection 
and tumor development. The Section of Tumor Viruses is concerned with 
defining in detail the biological and biochemical properties of tumor viruses 


. in order to understand how they may be applied to the search for human tumor 


viruses. A "helper" assay to "rescue" oncogenic virus information is 
currently being applied to human cell systems. The Section of Genetics is 
concerned with genetic factors of both the tumor virus and. the host it 
infects that are involved in the oncogenic process. Particular emphasis 

is placed on viral genes involved in oneogenesis and cellular "susceptibility 
genes, particularly those genes of man that predispose individuals to the 
development of cancer. The Office of the Chief coordinates the research ог. 
the various sections by recognizing the scientific freedom of the individual 
investigators. Тһе office is responsible for establishing collaborative 
efforts with investigators in other areas of NIH and elsewhere such that 
information derived from studies within the Branch is constantly being 
applied in investigations leading to a better understanding of the etiology 
of human neoplasia... | 


One of the most important findings in the tumor virus field in the past 
year has been the discovery that certain ВМА tumor viruses carry, in the 
virus particle itself, enzymes that are capable of transcribing the viral 
RNA back into DNA. These observations lead to the possibility of using 
extremelysensitive—biochemical—probes—to search ror evidence of viral 
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etiology of cancers, and especially, cancers in man. Some of the potential 
applications to the etiology and control of human cancer are: 


. The use of synthetic DNAs produced from the viral RNA to search for 
omplementary RNA in human tumors by DNA-RNA hybridization techniques. 


. The use of highly effective synthetic templates and. optimal enzymatic 
onditions to seareh for tumor virus specific enzymes in human tumor cells. 


3. The use of the tumor virus polymerase and human tumor cell polymerase 

o screen for specific inhibitors that may be used as possible chemotherapeutic - 
agents (e.g., rifampicin derivatives prevent the synthesis of DNA from RNA 
y the vigal polymerase). 


. Thé use of specific antiserum prepared against the purified viral enzymes 
io identify individuals that have been exposed to the viral enzyme. It is 
easonable to expect that the antibodies to viral specific proteins may 
persist for much longer periods than the virus itself would persist. 


‚А11 of the above approaches are being actively followed by members of the 
. Viral Leukemia and Lymphoma Branch. One of the major concerns was to answer 
whether the enzyme is specific for tumor viruses and whether it is specific 
for tumor cells. А11 "C" type and "B" type oncogenic viruses tested have 
. been found to have DNA polymerase as detected both by an endogenous reaction 
and by а synthetic polymer-stimulated reaction, using such templates as 
poly rA:rU, poly rI-rC and poly rA-dT. The species that have polymerase- 
"containing virions include the mouse, rat, hamster, cat, chicken and monkey. 
А variety of non-oncogenic viruses that, like the oncogenic viruses, develop . 
by budding from the plasma membrane, haye shown no evidence of this enzyme 
_activity; these include influenza, Newcastle Disease Viruses, reovirus, | 
Vesicular Stomatitis Virus, poliovirus, respiratory syncytial virus, Sendai 
. virus and such common infectious viruses of man as measles, mumps, and 
rubella. This survey indicated а very strong association between presence 
of the enzyme and oncogenic potential of the virus. However, two exceptions 
were found. The first is visna virus, a virus of sheep which produces а, 
chronic; progressive, neurologic disease but has, heretofore, not been 
associated with malignancies in sheep. The second major exception are the 
SR group of "foamy" viruses. These can be commonly isolated from monkeys, 
d ^ cattle, and cats and have also been isolated from hamsters. These viruses, 
a though latent, have not yet been associated with any disease. Studies in 
this Branch by Drs. Edward Scolnick and Stuart Aaronson in conjunction with 
Dr. Wade Parks of the Viral Carcinogenesis Branch have established that the 
foamy viruses are RNA containing viruses that, like the tumor viruses, 


appear to replicate via a DNA intermediate. RNA dependent DNA polymerase 
has been found in the simian "foamy" viruses and also the bovine, hamster 


and feline "foamy" viruses. The finding of this enzyme in this long 
neglected class of viruses raises the possibility that they may be involved 
in the oncogenic process. Since they are extremely common in primates, a 
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study of their biology, biochemistry and epidemiology appears to be indicated. 
Visna and "foamy" viruses at the moment, then, appear to be exceptions to 

the rule that only tumor viruses contain this enzyme; however, since neither 
has been seriously tested for its oncogenic capacity, this question remains 
open. 


Work in the Viral Leukemia and Lymphoma Branch established that the enzyme 
is located in the nucleoid of the virion and the antiserum directed against 
the polymerase could inactivate the enzymatic activity. The use of purified 
gamma globulin to inhibit the rate of the enzymatic reaction appears to 
offer an extremely sensitive test for detecting antibody and the combined 
disciplines.of immunology and biochemistry are being utilized to see if 
this арргбасһ can be extended to detection of antibodies to tumor virus 
enzymes in human serum.. Sp | 


Other Résearch Developments in the Branch 


The development of continuous, contact-inhibited mouse cell lines from 
Balb/c and NIH/Swiss embryo cells has provided excellent model systems for 
study of the effects of tumorigenic viruses both in.vitro and in vivo. 
These cell lines are supplied to numerous investigators throughout the 
world, and are becoming the standard cell lines for biochemical and 
biological investigations of cellular growth control mechanisms. 


А new type of MSV-transformed cell, the nonproducer cell, has been 
discovered. These cells are morpliologically transformed and are highly 
tumorigenic, yet they lack all the known antigens of the murine sarcoma- 
leukemia complex. The sarcoma genome can be readily rescued by the . 
addition of "helper" leukemia virus. These nonproducer cells provide a 
very good model for cancer in man.. Methods for the detection of virus 
Specific information in these cells are in progress. Those methods that 
аге most sensitive and most specific will be applied to the study of human. 
sarcoma cells. E D ; 


The isolation of cloned cell lines infected with.MSV in the absence of 
detectable MuLV (S*L- cells) has permitted the study of the defectiveness 
of MSV. Superinfection of S'L^ cells with MuLV resulted in a logarithmic 
rise in titer of both MSV and MuLV in the supernatant, beginning 12 hours 
arter infection and becoming maximal at 72 hours. While MSV was not 
produced without the simultaneous release of progeny MuLV, an excess of 
“MSV was produced early after superinfection. This МЯУ excess permitted 
the isolation of MSV from MuLV. Application of these preparations of MSV 
to 313 cells resulted in the production of StL cells. Inhibition of DNA 
synthesis during the period of eclipse between superinfection and the: release 
of MSV and MuLV resulted in а decrease in production of both virus types. 


A potent murine sarcoma virus (MSV) isolated from а spontaneously arising 
mouse tumor was found to have properties similar to those other well 
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so induced produce a virus that is antigenically related to the mouse “vi 
but is apparently non-infectious. The sarcoma genome can be rescued from 
the hamster tumor cells. The hamster derived virus contains 705 RNA and. 
has & density of 1.16 but is deficient in RNA-dependent DNA polymerase, and : 
does not contain gs-3. Preliminary data suggests that the virus is а sarcoma :* 
virus produced in the absence of detectable leukemia virus of either murine 

or hamster origin. | : 


. Poly I + Poly C, а potent interferon inducer, has two actions in MSV tumor 
induction. Pretreatment with small doses greatly enhances MSV induced 

7 tumors, while repeated injections of large toxic doses suppress tumor 

· formation. Poly Т.б and MLV enhance the appearance of antibodies to RNA 

in New Zeeland mice. Pre-immunization with Poly Т.С retards the appearance 
of natural and MLV induced antibodies. The data indicates that the mechanism 
of production of antibodies to RNA following inoculation of MLV is similar 

to that operative in the natural State. -DEAE-dextran enhances MSV both in- 

· vivo and in vitro. In both cases the enhancement is approximately tenfold. 

. Тре in vivo effect is seen both after local and systematic administration 


os of DEAE-dextran. ще | 


The relationship between age, autoimmune status and susceptibility to MSV 

has been studied in New Zealand mice of various ages. While old and young · 
№ mice are equally susceptible, old mice have considerable difficulty in 
regressing their tumors, This effect is seen prior to the appearance of 
autoimmune disease, indicating that immune depression precedes the appearance 
of autoimmunity. Weanling New Zealand mice can regress MSV induced tumors 

аб а considerably earlier аде than other strains, indicating early appearance 
. of immunologic competence. "EE | | We "ы * tap in 


"Improved biochemical methods for fractionation and separation. of murine 
“leukemia virus antigens have been developed.. Both major and minor antigens © 
have been found. Methods have also been improved to purify and separate. 

` the antiviral antibodies from other serum antibodies and proteins. The 

goal of these studies are to produce monospecific antibodies to each of 

the viral structural proteins and each of the viral enzymes. 


Efforts continue toward the isolation of viruses or antigens specific to 
. human and feline breast cancer using the murine МТУ model system. Two 
“human and two feline cell lines are under study. Serologic tests (HA, НАТ, 
ID and neutralization) were adapted this year to the identification and 
| Quantitation of feline leukemia virus and antibodies. Tests to monitor 
‘cytotoxie antibody and cellular immunity were also developed. ` Experiments 
. ave in progress to develop cellular hyperimmunization protocols against 
| oncogenic viruses and tumor antigens. Tests of 375 patient sera for НАТ 
antibodies against FeLV, MIV and RLV showed that about 20% of the patients 
react with these viruses. There was no pattern of association of antibodies 
o any virus and a given diagnosis. Yet, certain human sera appeared to 
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inhibit the polymerase and studies to date indicate that these sera contain 
an antibody which inhibits the viral polymerase of several mammalian C-type 
RNA viruses but do not inhibit the polymerase. of avian C-type ВМА viruses 


Syncytium forming ("foamy") viruses of several species including the primate, 


' bovine, hamster and feline have been found to contain an RNA dependent DNA 


polymerase. Studies to define their pathologic, antigenic and biochemical 
characteristics are in progress. Attempts to find isolates of such viruses 
from human tissues are also under way; since they are so common in other 
Species it is reasonable to suspect that there are human polymerase-containin 


enzymatic activity in cells using the model System of MSV transformed and 
normal Balb/3T3 cells. 15 has been possible to detect enzyme activity in 
normal as well as transformed Balb/3T3. Та addition, normal human 
fibroblasts and normal human lymphocytes contain polymerase activity. The 
relationship between the enzymes in normal cells, tumor cells and tumor ` 
viruses provides the major focus for present studies. 


Inhibitors of the tumor virus polymerase are being tested for their ability 
to inhibit virus replication and transformation. Certain rifampicin 
derivatives have been found to be 20-100 times more active than N-demethyl 
rifampicin in in vitro assays using the purified mouse leukemia virus 
polymerase, | 


Eight patients with acute leukemia and their identical twins were evaluated 
by & variety of techniques. Lymphocyte cytotoxicity, mixed lymphocyte 


Electron microscopy and immunofluorescence, using antisera against Rauscher 
and feline leukemia virus, would be utilized to determine whether any of 
the antigens detected by cellular immunity tests were related to any known 
animal leukemia viruses. Ап antigen which appears to be а leukemia 
associated antigen was detected in five of seven sets of identical twins. 
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‘The study of identical twins will continue in an attempt to more carefully 
define the specificity of the leukemia associated antigens and the immune 
response of humans to these antigens. New tests will be appiied to the 
study of twins as they are developed. Since these families are ideal for 
the study of genetic and immunological susceptibility, more identical 
twins will be sought for study. 


A study of the effect of UV irradiation of the DNA tumor virus, SVO > On 
the survival of its viral functions in mouse and human cells has revealed 
that the viral functions for T antigen and transformation show comparable 

. UV sensitivities but that the virion or V antigen is much more UV sensitive. 
The UV survival of SV4O functions in normal cells and cells from patients 


а : with xeroderma pigmentosum (XP) have been compared. In this disease, cells 
``” lack the ability to repair UV damage to cellular DNA. The results show 


` that normal cells have the ability to repair UV damaged virus while XP cells 
do not. me sone i | 


A large scale screening program is underway to test human fibroblast cells 
from patients with а variety of diseases associated with а, high incidence 
of tumors for their susceptibility to transformation by зо. 


Serological studies in American Burkitt's patients indicate that their. 
antibody levels to EBV are much less than African patients with Burkitt's 
lymphoma. .The titers in American Burkitt's patients were linked to 
prognosis, however, with patients having low levels of EBV antibody doing 
poorly. Тһе higher immunoglobulin levels: and the high incidence of EBV 

in normal Africans compared to normal. Americans suggest that the differences 
in EBV titers may be related to factors other than etiology. | 


Herpes seimiri is а DNA containing virus indigenous to the squirrel monkey. 
Recent studies have shown that this virus will induce acute lymphocytic | 
leukemias as well аз lymphomas and reticulum cell sarcomas in owl monkeys 
and marmosets, This is the first demonstration that a virus produces 
leukemia and lymphomas in primates and may serve as an important model for 
human leukemia and lymphoma. 


À very sensitive assay for the.serum factor which induces cellular DNA 
synthesis in mouse cells in much the same way that the tumor viruses induce 
cellular DNA synthesis has been developed using 373 and Balb/3T3 celis. 

The characterization of the serum protein involved in the initiation of 
cell division will be important in understanding the normal mechanism by 
which cell division is controlled and how tumor viruses are able to overcome 
this control. 


.Other Activities of the Branch 


During this reporting period, senior investigators of the Branch published 
‚ а total of 74 papers which covered various aspects of viral oncology. 
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groups in-this country ‘and abroad, and over 30 abstracts were presented dto 
various scientific meetings. The Branch entertained approximately 70 °. 
visitors for discussions in various aspects of viral oncology; this included 
‘representatives from every major research institution in this country and 
fróm 9 foreign countries, The Branch also provided training. for periods = © 
“up to six months in a variety of experimental procedures to outside visitors 
This training consisted of orientation in immunological, biological an 
“biochemical procedures as well as virus handling techniques. | Е 
Many of the investigations described in the Viral Oncology portion ОР this | 
‘report depend on the availability of clinical and laboratory materials of 
optimal purity, viability, potency, etc. Indeed, comparative studies in 
-an integrated program of international Scope, as encompassed in the SVCP, 0. 
‘can make more meaningful and rapid Progress when adequate quantities of `` 
standardized reagents, cell cultures and test animals are available. 


The Resources and Logistics Activity provides viruses and antisera, human  . 
tissues, spécial laboratory animals (including infectious leukosis virus- ^" 
free eggs), ali produced, characterized, stored and distributed under `` 
various contract operations. Diagnostic services for the detection of: 
murine, non-human primate, and cat viruses, and the viral reagents for 

these tests, are also provided. 


An annually revised catalog lists and describes all resources available 
through the Resources and Logistics Activity. Usually the information on 
each item includes origin, processing procedure, degree of purity (freedom. 
of contamination), infectious titer, or other biological activity. Human. ` 
materials, including sera, tumors, cell outgrowths from tumors and normal <` 
tissues, are obtained for distribution to qualified investigators. A а 
central inventory of information on each specimen is being developed which. | 
should greatly facilitate matching requests for human resource material 

With specimens, regardless of the geographic location of the Laboratory 

in which it is stored. 


About one and one-half years ago, a nationwide effort was initiated to 
obtain cancerous cats (primarily leukemias and sarcomas) from cat breeders 
and owners. Research laboratories local specimen supply has been 
supplemented by the nationwide contacts for materials and cancerous pure- 
bred cats with pedigrees. Letters are being sent to cat owners solioiting 
cats with veterinarian diagnosed cancers, The procurement effort not oni: 
obtains valusble research material but reassures the cat owners and other 
concerned citizens of NCI's active program for the evaluation of the 
unlikely hazard of this disease to human health. 


In addition, several of the senior investigators within the Branch spent 
& portion of their time in Support of the Special Virus Cancer Program. 
The members serve as Chairmen, Vice Chairmen, Work Group members and 
Secretaries of the major segments of the Program. They provide Scientific 
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ce as Project and Assistant Project Officers on research contracts 
yted by the Special Virus Cancer Program. | 


tivities of the SVCP and the direction of the internal research 
ram of the Branch are aimed at the common goal of the determination 
he viral etiology of human cancer. It is apparent that the efforts 
he Branch members have played а significant role in the progress of 
the SVCP to date. The broad scientific perspective developed by these 
tigators in their SVCP activities has also contributed significantly 
he direction of the Branch program for the attainment of research goals. 


effective functioning of senior personnel in dual capacities, i.e., 
use research and program administration requires a delicate balance 
fort. It must be realized through constant monitoring, that such a 
ince does exist and over-emphasis in either direction would be to the 
Timent of both programs. It has become clearer during the past year 
t ‘an understanding of the suspected relationship between tumor viruses 
i human neoplasia requires an interaction between, among others, highly 
k- illed molecular biologists, epidemiologists, cell biologists and 
Shysicians, along with sound and constructive administrative support; the 
ers will come from no one discipline alone. 
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SUMMARY REPORT , 
VIRAL BIOLOGY BRANCH 


July 1, 1970 - June 30, 1971 


The Viral Biology Branch conducts research to develop and apply new 
conceptual and technical approaches to the study of the viral etiology 
and control of neoplastic diseases. More specifically, the Viral Biology 
Branch is.active in: The isolation and characterization of various ^ 
congtituents of tissues which are involved in or related to the carcino- 
genic process; the study of the biological interactions of viruses with 
host cells in vitro and in vivo; the investigation of viruses in relation 
to human neoplasia by virological, immunological and biochemical methods; 
the study of interrelationships between viruses in the neoplastic process; 
the study of cells and viruses at the ultrastructural level; the investi- 
gation of host factors in relation to development of neoplastic diseases; 
and the control of neoplasia in experimenta] animals. 


The Cell Biology Section studies methods for increasing the antigenicity 
of weak tumor transplantation antigens. Vaccination of mice with a 
homogenate of tumor cells previously infected with influenza virus gave 
significant protection of the animals against challenge with viable cells 
of that tumor. Мо protective effect was observed in control animals 
v&ccinated with homogenates of- the tumor cells not infected with influenza 
virus or with homogenates of normal cells. The presence of the influenza 
virus antigen on tumor cells increased the immunogenicity of tumor cell 
antigens. ` | gc 4 eee é š ME 


Methods for quantitatively measuring contact inhibition of locomotion 


меге developed and successfully applied to normal and SVhO transformed 


cells.. : 


Evidence was obtained demonstrating that the so-called membrane antigen 
detected in EB virus-infected cells was not integrated into cell membranes. 
This antigen is loosely adsorbed to either the inner or outer aspect of 
cell plasma membranes, and may represent non-specifically adsorbed viral 
components. | | | 


Ihe Head of the Cell Biology Section serves as Project Officer on Six 
extramural research contracts within the Special Virus Cancer Program and 
is a working member of the Immunology Segment. 


The Virus and Disease Modification Section conducts a multi-disciplinary 
approach to.the detection, prevention, treatment and/or control of leukemia 
and sarcoma. Virus infection and chemical treatments were used in attempts 
to modify tumor cell surface antigens. For this prupose, an AKR mouse 
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.. line carrying Gross virus,was infected with several non-oncogenic viruses. 

“ Newcastle disease virus infection induced loss of the Gross leukemia virus 
antigen complex in half of the cells, while measles and Germiston virus 
infection resulted in the loss of G+ cellular antigens and gs-l antigen 
from over 90 percent of the cells. АКЕ cells infected with Germiston 
virus lost their capability to grow as tumors. 


In animals previously vaccinated with BCG, a mixture of BCG and Moloney 

E pseudotype mouse sarcoma virus (MSV-M) induced no tumors after inoculation 

; although a similar inoculum of MSV-M in non-BOG-treated mice resulted in 

. tumors in all infected animals. The protective effect of adoptive immuno- 

| therapy was demonstrated in mice bearing the transplantable leukemia, LSTRA. 
.ffumor-beaping mice. were placed in remission with bis-chloronitrourea (BCNU), 
апа then inoculated with tumor-immune mouse spleen cells. After TO days 
observation 94 percent of the experimental animals survived in comparison 
"with 4o percent.survivors among animals treated with BCNU alone.  Untreated 
. mice inoculated with LSTRA cells succumb in 14 days. | . 


Interferon therapy was effectively applied in mice infected with the Moloney 
sarcoma virus plasma variant (MSV-PV). The survival rate of virus-infected 
mice treated with the interferon-inducing poly Ir:Cr-poly-D-lysine complex 
was nearly twice that achieved with poly Ir:Cr alone. Mice immunized with 
formalinized MSV-PV were also refractory to challenge with MSV-M and Friend 
leukemia virus as well as with М5У-РУ. 


A micro assay developed for delta-aminolevulinic acid (ALA) synthetase, ` 
an important enzyme in the biosynthesis of red cell porphyrins, was applied 
to detect enzyme activity in leukemic white cells. ALA synthetase was 

` found in leukocytes: from patients with acute and chronic myelogenous 
leukemia and acute monocytic leukemia, but not in leukocytes from donors 
with chronic lymphocytic leukemia nor from normal donors. These Observations 
may have diagnostic value. Further studies were made with IM-1 cells, a line 
of cultured lymphoblasts which have а: completely functional heme biosynthetic 
pathway. АГА synthetase was detected in these cells and found to be 
sensitive to puromycin but not to actinomycin D. This suggests a shorter 
half-life for.the enzyme than for its messenger ВМА. Polyphoric fibroblasts 
Were sensitive to rotenone, an inhibitor which reduces oxygen consumption 
by blocking transfer of reducing equivalents between NADH and cytochrome B. 
These investigations.on heme synthesis in leukocytes may reveal the 
importance of porphyrin synthesis in the leukemic state. 


The Head of the Virus and Disease Modification Section serves as Chairman | 
of the Special Animal Leukemia Ecology Segment, SVCP, and as Project or 

Assistant Project Officer on eight research contracts. Other investigators 
within the Section also have Project Officer duties. | 


| The Human Tumor Studies Section conducted studies on EB virus. Та an 
, attempt to select & lower primate susceptible to infection by EB virus, 

; different species of monkeys were first screened for antibodies reactive 

: With EB virus.  Immunofluorescence tests showed a high incidence of 
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ро 4!wesscy5 опралпеа from the wild but not in New 
World monkeys. Monkey sera reacted with the Beta antigen in EB virus- 
infected cells and gave a line of identity with human sera in immuriodiffus: 


Specimens of tissue from various organs of Burkitt tumor patients taken 
post-mortem were tested for the presence of EB virus antigens. In one case 
immunodiffusion tests showed viral antigen in the spleen and tumor tissue 
but not in other organs. Other case material was negative. 


Its calculated nolecular weight was 7.3 x 10 daltons. Applying the Spirin 
formula yielded an estimated sedimentation value of 5€ S,which does not . 
agree with reported Бобу values of 65-70 S Which were calculated from 
sedimentation velocity data. The basis for this variation is under 
investigation. | DE 


Hemadsorption tests made on М-РМУ infected cells showed no evidence of | 
the presence of 575 virus. Preliminary serology yielded no reaction betweet 
antiserum to M-PMV and simian foamy virus types 1,2,3,1,5,6, or T. 


The lactic dehydrogenase virus (LDV) was found to potentiate oncogenesis . 
by murine sarcoma viruses of the Harvey (MSV-H) and Moloney (MSV-M) strains. 
Co-infection of mice by LDV and MSV-H gave a 90 percent increase in tumor 
incidence and mortality. The influence of an inocuous agent such аз LDV 

on the incidence of disease induced by a tumor virus is particularly 
significant, | О 


А complex of poly-D-lysine апа poly Ir:Cr induces higher levels of inter- 
feron in vivo than does poly Ir:Cr alone. When serum interferon responses 
Were determined in different strains of mice, activity varied by & factor 
of about 100 from the most to the least responsive. mouse strain. i 
The Electron Microsco Section is newly established. Collaborative studies 
with other investigators were begun and support Services for the Viral 


Oncology Area were instituted. .À considerable amount of routine examination 
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sues'and cell cultures to detect virus was completed. Several of. 
sore recent murine sarcoma and lymphoma virus isolates were studied in - 
Fgans of infected animals of different species. A simian cytomegalo- 
solate was tentatively identified on the basis of morphological 
eria, and identity was later confirmed serologically. tudies with 
gesvirus saimiri to determine its host range were monitored. 


possibility that M-PMV might be а simian foamy virus was investigated 
mparison with seven different types of known foamy viruses in human 
Fdney.cell cultures. Unlike M-PMV, all the foamy viruses induced cellular 
egenerative changes. Although ro viruses form intracytoplasmic A-type 
cles. which bud from the cell surface as does M-PMV, the mature 

ей лат particles differ in that they form spiked particles. Further, 
um “to M-PMV failed to neutralize the foamy agents. 


Торе s of а spontaneous-mammary carcinoma of a Siamese cat contained 
00 um diameter particles resembling virus. The viral nature of these 


iW. th clarified and with filtered fluids from these cultures were suggestive 
the presence of a factor inducing transformation of other cells. 


іосһешіса11у, to the шыш of measures for control of virus-induc: 
neoplasia, to the study of normal and malignant cell in vitro, and to 
initiation of intensive investigations on cell-mediated immune mechanis 
These studies will continue. 


usceptible lower primate for studies on the EB virus will be sought. 
Sent evidence indicated that & number of species of monkey are naturaliy 
eted with а virus antigenically related to EB virus. Attempts will 
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Immunological control measures effective against virus tumor development 
will be further evaluated. Methods to increase the antigenicity of weakly 
antigenic tumors will be sought. Studies will be conducted to ascertain 
the nature of factors effectively transmitting Specific cellular immunity 
within and across species, | 


Publications and Other Activities: 
— es 


· as Chairman of the Special Animal Leukemia Ecology Segment and Dr. George 
Burton is Executive Secretary of this Segment. Dr. Jack Gruber is the ` 


contractors, site visits, preparation of regular reports, and attendance 
and presentation of data during contract reviews, 
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VIRAL CARCINOGENESIS BRANCH 


July 1, 1970 June 30, 1971 


During the past year the comprehensive and highly integrated intramural 
апа contract research programs of the VCB Were reoriented to test the - 
validity of the new oncogene theory of cancer. This unitary theory 

(first proposed by VCB investigators in 1969) postulated that most, if not 
all, types of cancer аге specified by inherited ВМА tumor virus. oncogenes 
which like all other gene operons are controlled by other regulatory genes, 


cancer which in natural (feral) species generally ‘occurs after the 
eproductive period is viewed as the result of breakdowns in appropriate 
regulation brought on by (1) endogenous factors such as mutant defective 
enes, hormonal imbalances, immunological deficiencies, and simply 
senescence; and (2) exogenous factors such as environmental carcinogens. 
One of the chief objectives, then, is to discover the molecular and. 
^.biochemical mechanisms by which cells regulate oncogenes in the hope of 
. finding ways to postpone neoplastic change. ` ` i 


Numerous isolates of the C-type RNA viruses are now established in 
laboratory systems from three classes of vertebrates. (snakes, birds and 
mammals), and from three orders and four species of mammals. Since current 
evidence indicates that RNA viruses in these vertebrates do not depend; on 
horizontal. transmission, but on genome inheritance, we postulate further 
that the arrangement (integration) of the RNA viral genomes with cell 

| genomes must have been already well established. in the common ancestors 

= of these different vertebrates, thus an arrangement that probably existed 

7 more than 300 million years ago. The biochemical similarities exhibited ` 
by the major polypeptide group-specific (gs) antigens of the C-type RNA 
viruses of the three classes of vertebrates, which when assembled - 
constitute 50% of the mass of the C-type particle, provide additional 
contemporary evidence of common phylogenetic relationships and attest 
further to a common ancestry arid a profound evolutionary linkage to the 
species in which they are found, It is very unlikely that man, who 
experiences cancers very similar to those of the other mammals, should 
have escaped involvement with these "built in" RNA oncogenes despite 
his long span of life and the longer periods during which the oncogenes 
must be maintained in repressed state. | 


More Specific recent support for the oncogene theory. 


In 197] the heuristic value of the oncogene theory was proved in terms of 
the many newly launched research ventures stimulated by it, particularly 
in molecular biology, in vitro carcinogenesis, and immunogenetics. 
Although the theory still requires definitive proof, considerable 
confirmatory evidence in support of it was brought forth in FY 1971 by 
investigators outside the VCB as well as those in it. The landmark 
discovery of the reverse RNA transcriptase by Temin and Baltimore supplied 
.. а clearcut mechanism by which RNA genomes could be integrated with host 
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cell DNA; indeed vertical transmission and inheritance of the RNA genomes 
are implicit in the new protovirus theory of Temin. Similarly, recent 


elucidating (1). the natural behavior of the RNA tumor virus genomes in 

mice, chickens, hamsters, cats and rats; (2) the profound effects of host 
genotypes on cancer and virus activity; and (3) the biochemical and 

immunological specificities of the independent virogene and oncogene 

expressions specified by the RNA virus genomes, including those which 

occur "spontaneously" and those which are induced by various carcinogenic 

agents. | | 

The most significant contributions of the VCB program in Fiscal Year 1971 | 
can be briefly highlighted as follows: | | | | 


1.0 Properties and natural; the -Specific (gs) antigens 


1.1 Тһе gs antigens of the RNA myxoviruses represent perhaps the best 
studied of viral products; they provide the basic marker used for group 
Classifications of the numerous influenza and parainfluenza viruses of man 
and animals. Similar gs antigens, first reported in 1964 by VCB scientists. 
have been demonstrated in the КМА viruses of chickens, mice, cats, hamsters, 
rats, and snakes.. These antigens which have been studied intensively by 
some of the top biochemists and immunologists in the world, provide а: 
diagnostic marker (handle) for the RNA tumor viruses which not only makes 
it possible to demonstrate the presence of the genome in cells and tumors 
free of infectious virus, but has increased at least 100-fold our knowledge 
of the natural distribution of the RNA tumor virus genome, 


antibody to it: In FY 1971 VCB investigators Drs. Gilden, Oroszlan and | 
Kelloff succeeded in isolating and highly purifying the gs antigens of | 
mouse, cat, hamster and rat, following which monospecific antisera to the | 


major gs-1 component were prepared in guinea pigs and rats. When purified 
by isoelectric focusing, the gs antigens from all 4 mammals were found to 
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separate reactivities of the major gs-1 (species specific) and gs-3 
(interspecies) determinants; however he subsequently showed that both 
determinants were located on the same molecule, | 


| 1.3 Universal prevalence of gs antigens: In the meantime, Нџеђпег, Sarma, 
г Kelloff, Gilden, Meier, Whitmire, Peters, and Gardner, with the use of rat, 
E guinea pig and hamster antisera to gs antigens, reported that gs antigens 
_ мете commonly detectable in virtually all embryonic tissues of mice, 
certain rapidly replicating postnatal tissues, and many if not most 
spontaneous and chemically induced cancers of mice. $атша and associates, 
using hamsfer sera and rabbit sera (from Dr, David Allen) specific for 
avian RNA virus gs antigens, similarly demonstrated expressions of gs- 
antigens in all avian embryos from 4 to 20 days in ovo including those 
^. derived from RIF-free flocks known to be free of infectious RNA virus. 
— similar but less extensive studies have indicated widespread distributions 
of gs antigen expressions in embryos and tumors of cats and hamsters as 


well. 


1.4 Immunological tolerance to gs antigens: These direct demonstrations 


.. of RNA C-type virus expressions in prenatal tissues were followed up by 
studies which revealed that all mice, hamsters, cats, and nearly all 
chickens were inherently incapable of producing antibody to the gs antigens 

-< of their isologous species. The fact that most members of these species 

~ could produce antibodies to gs antigens in heterologous species and to 

envelope antigens of their dwn species showed not only that the antigens ` 

were antigenic but that the animals were immunologically competent. This 
classic manifestation of immunological tolerance provided solid support 
for our hypothesis that the universally distributed embryonic gs antigen 

¿expressions probably play important roles in the development and 

^? differentiation of embryonic tissues. This concept leads logically to the 

`~- speculation that the RNA genome activities may for the most part be 

» beneficial perhaps by helping to regulate cell replication; viewed in this 

1 мау, the development of cancer then results from an unfortunate breakdown 

- in normal regulating mechanisms induced by. endogenous or exogenous factors. 

7" Cancers therefore would appear as abortive efforts to produce a genetically 

"identical twin at an inappropriate time and place, thus accounting for the 

го аср that the body generally recognizes and accepts the tumors as "self," 


1. 5 Activation of gs antigens concomitantly with. induction of chemically 
induced tumors in mice: Previous reports by VCB investigators of the 
ctivation of complement-fixing gs antigens in subcutaneous fibrosarcomas 
induced in mice by 3MC were confirmed in FY 1971 by Whitmire and associates 
n 16 Strains of inbred and outbred laboratory mice. Complement- fixing 
tigens reactive with anti-gs rat antisera Were demonstrated in most of 
.fibrosarcomas when tested with broadly reactive antisera, When tested 
ith specific antisera to gs-1, the distribution of positives in the inbred 
‘Maried from 0% to 100% depending on the genotypes of the different 
ains. The k, s and q alleles were associated with high incidences of 
tigen expression, while the b and d alleles were associated with 
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lower incidences, Since adjacent normal mesenchymal tissues were negative 
for antigen, the switch оп Of gs antigen in tumors Was attributed to de- 


1.6 In vitro activation Of gs antigen (and infectious virus) in mouse, 
hamster and rat fibroblasts: That individual mouse cells (C3H fibroblasts 
grown in culture can Switch. on oncogenes was first observed by Earle and 
his associates; Subsequently Evans, Hartley St al. reported that most such 
cells were "switched on" for 85 antigen and infectious expressions of RNA 
virus, and in 1970 Aaronson, Hartley and Todaro made similar observations 
in additional cultured mouse cells, 


In FY 1971, Freeman, Hartley, Gardner, Officer and Kelloff observed | 
Spontaneous and chemically induced switch on of murine RNA viruses in wild 
(feral) mouse cells; recently, also, of hamster RNA viruses in 5 of 6 


We concluded from these findings that mouse, hamster and rat cells grown 

in vitro contain "switched off" RNA. virus genomes that are subject to de- 
repression not only by many different chemical and DNA virus carcinogens, 
but also as a consequence of long term culture, Such observations not only 


however the infected cells treated With carcinogens readily trans- 
formed and in most instances were transplanted successfully in newborn 


Thus cells of 5 Species cultured in vitro, carrying one of four strains of 
RNA tumor viruses (RLV, . CF-1, АКВ, HaLV) and treated with at least 8 | 
different carcinogenic chemical preparations, in every case led to the 
development of tranformed foci, continuous neoplastic cell-lines and, with 
only one exception, tumors in isologous hosts. The transformations 
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ccurred rapidly within 9 to 45 days after 7 to 14 days of exposure to the 
hemicals in the media. Dosages as low as 0.01 ugm of MC and DMBA produced 
apid transformation; thus providing at least 100-fold range for 
arcinogenic assay below the toxicity levels of the chemicals, The high 
predictability achieved with many different combinations of viruses, cells 
sand chemicals clearly suggested that the added ВМА viral genomes provided 
umerous additional oncogene determinants which, when derepressed by the 
hemicals, accounted for the accelerated neoplastic changes observed. 


0 RNA dependent DNA polymerase; enzymatic and antigenic properties: . 

CB contract supported scientists were among the first to extend Temin's 

nd Baltimóre's observations on the reverse transcriptase. Green and 
ssociates showed that the entire RNA genome of avian, mouse and cat 

iruses was copied by the polymerase as small DNA molecules and that the 

DNA dependent as well as. the RNA dependent polymerases were inhibited 
independently by various rifampicin derivatives, The latter also inhibited 
RNA-DNA hybrids while duplex DNA's were inhibited by actinomycin derivatives. 
2 These observations were interpreted as providing potential leads to a 

> тай опа! approach to chemotherapy of cancer. Rx S 


<` Current studies in cooperation with Dr. Green will explore the effects of 
"rifampicin specifically on endogenous oncogene expressions in vitro. 

-, Inhibitors specifically directed against the RNA polymerases responsible 

<: for assembly of the virus particle may not have specific activities in 
“relation to transformation or tumor induction since the oncogene 

' “expressions are independent of the virogene expressions. Since most cancer 
-s must be due to endogenous rather than exogenous viruses, answers to the 

> question of specificity inhibitor action are critically needed. 


E 5.1 Specific antibody to ЕМА dependent. DNA polymerases: Equally as 


: exciting were the findings of Gilden and Hatanaka (Flow Laboratories, Inc,) 
who pürified the cat virus polymerase and with it produced monovalent anti- 
body which inhibited the activity of the mouse, cat, hamster and rat virus 
polymerases but not that of the avian viruses. Thus the polymerase - 
represents an additional group-specific interspecies antigen protein of the 
mammalian viruses; and the ability to specifically inhibit polymerase. | 
activity should make it possible to determine its role in spontaneous and 


carcinogen-induced cancers, both of which we postulate are the product of 


endogenous oncogenes.. 


4.0 Host gene controls of RNA tumor virus expressions: One of the spin- 
offs of the inherited oncogene theory was increased interest in studies | 

of genetic and moelcular mechanisms by which host genes influence 
.eXpressions of the postulated endogenous virogenes and oncogenes. | 
Meier et al., who in FY 1971 provided much of the natural history data on 
;the universality of the C-type RNA genomes and lack of horizontal spread 
Of virus in inbred mice at The Jackson Laboratory, also observed large and 

11 defined influences of strain genotypes on predisposition or resistance 
to the development of spontaneous cancer, to.susceptibility to environmental 
Carcinogens, and to various independent expressions of the RNA tumor viruses. 
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Cross-breeding and other experiments have revealed the importance of a 
variety of dominant and recessive alleles as determinants of RNA virus 
and tumor expression. Breeding programs are well underway which indicate 
that by genetic manipulation, high cancer (lymphoma) strains can be 
converted to resistant strains and vice versa. Current experiments are 
designed to determine the number, mode of inheritance, linkage relation- 
ships and chromosome location of the host genes which regulate oncogene 
and virogene expressions. 


4.1 Studies of host gene controls in vitro: Similarly, Hartley, Rowe and 
Pingus in Characterizing embryo cells. derived from 21 strains of mice 
according to sensitivity to N- or B-tropic murine leukemia viruses, found 
that all cells were similar to either the N-type or B-type. The patterns 
of sensitivity of N*type x B-type Fl hybrids indicated dominance of 
resistance to both types of virus, and embryos from back-cross experiments 
suggested that a single locus (N-B) is the primary determinant of the. host 
cell response patterns; subsequently the N-B locus was found to be 
identical with the FV1 locus which controls sensitivity to Friend leukemia 
virus. T _ ; 


The numerous host genes that have been found to control RNA virus = | 
expressions and the discovery that the "resistance" allele on the N-B locus 
controlling wild type infectious ВМА virus replication not only supports 
the inherited oncogene theory, but provides evidence of built-in natural. 
host gene systems designed through long evolutionary association to control 
the RNA viral genome. This is also part of the natural inheritance of 
mice. Similar host controls of cancer and ВМА virus have been described 
for chickens. It would seem inevitable therefore that similar host genes 
and endogenous RNA genomes will be found in the cells of most or all other 
vertebrates. De | | š | | 


5.0 Cat leukemia (FeLV) and cat sarcoma. (FSV) viruses: detection and | 
natural history: FeLV and FSV have spécial importance because infectious 
virus is rather prevalent in tumored cats; the virus is found in cat 
salivary secretions and is known to grow well in human cells in culture. . 
Consequently VCB investigators (Sarma, Gardner, Riggs Oshiro, Schneider 

and Arnstein) have been much involved in developing and applying sensitive 
detection methods such as the new COCAL test for FeLV, focus-forming tests 
for FSV, fluorescent antibody (FA), complement-fixation (CF), neutralization 
and other serological tests for antigen and antibodies. Serological studies 
by Riggs, Oshiro and Sarma have shown that sera from 600 veterinarians show 
no evidence of specific FA or neutralizing antibodies to FeLV: thus despite 
maximum exposure to sick and cancerous cats, veterinarians apparently are 
not susceptible to infection with cat viruses. | 


5.1 Epidemiological studies of cats аз a cancer risk factor: Controlled 
epidemiological studies désigned to examine human exposure to cats as a 
factor in human cancer cases in Los Angeles by Gardner and Hanes of the 
University of Southern California showed no excess exposures to cats in 
the households of several hundreds of leukemia, sarcoma and carcinoma 
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eases as compared to comparable control households. In fact 80% of the 
"cancer and control households had no household exposure to cats during 
the previous 10 years. 


А similar survey in Northern California by Schneider failed also to show 

^. that household exposure to leukemic cats increased the incidence of cancer 
in the exposed persons as compared to control households without such 
exposure. 


E studies of course do not eliminate the possibility that himan cancer 
might occasionally result from a cat virus source, but they suggest that 
éat virus is unlikely to account for detectable amounts of human cancer. 

: The study in Northern California will be carried on as a prospective study 
г in order to increase numbers and more conclusive interpretation, 


6.0 Etiological and epidemiological studies of human cancer. 
6.1 Search for evidence of C-type RNA virus expressions: The search for 


C-type RNA viruses in human cancers at the University of Southern 
California were no more successful in FY 1971 than in previous years. 
Electron micrographic examinations of hundreds of human tumors including 
all available types of leukemia and solid cancers, and of embryo and tumor 
cell cultures, were entirely negative for C- and B-type particles. The 
tumors were acquired and examined at USC and the cultures were produced at 
.the Naval Biological. Laboratory under Dr. Nelson-Rees. 


-Since Jere are no currently extant human cell cultures carrying C-type 

particles, and since infectious virus has proved equally elusive, the 
 VCB's future efforts will be focused on attempts to demonstrate antigens 
in human tumor and embryo cells which might be expected to cross react 
with one or more of the interspecies antigens demonstrated in mouse, 
hamster, cat and rat C-type viruses; we plan to look for evidence of all 
types of antigens specified by the known RNA viruses including: group- 
specific antigens 1, 5 and other postulated interspecies antigens; the 
cell surface antigens specified by the RNA genome, variously described as 
GSA (Aoki) and TSTA (Sjogren and Pasternak); and viral envelope antigens. . 


6,2 Serological data: Recent attempts to demonstrate cross-reacting 
antigens by complement-fixation in extracts of human tumors, utilizing 
broadly reactive anti-gs antisera produced in Fischer rats carrying MSV- 

induced tumors or in rats hyperimmunized with extracts of the MSV rat 
tumors, yielded many positive human tumor and embryo tissue preparations; 
however the reactive antigenic moieties so far have been found to be 
ether resistant and associated with sedimentable cell membranes, Surveys | 
of human cancer patient sera have yielded а few which react at low serum 
dilutions with the. sedimentable antigens and the patterns of serum 
| Teactivity are almost exactly similar to that provided by the rat sera. 
_ Although the antigens detected are clearly not related to the gs antigens 
- found in the mammalian ВМА tumor viruses, they appear to be shared widely 
запа thus are interesting enough to be characterized and identified. It 
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is possible that they will prove to be similar to the carcino-embryonic 
antigens described by: Gold, Uriel, Grabar and others. =. : 


In order to adequately prepare for such Studies, numerous human tumors 
and sera from cancer patients have been collected and frozen for future 
sttidies; cell lines have been derived from many: tumors and some of these | 
are being subjected to intensive studies as described below. 


RNA virus genome. At various subcultures the human sarcoma cells were 
transplanted into cat fetuses in which tumors developed having 
histological appearances identical with that of the original tumors seen 
years before in the patients; and chromosome histograms confirmed the 
human characteristics of the tumor cells. A similar in vivo human tumor 


6.4 Transformations of human cells with Olyoma virus: In preliminary 
attempts it appears that Dr. Rhim in collaboration with Dr. Takemoto 

(NIAID) has succeeded in transforming human cells (WI-38) with large | 
doses of polyoma virus. The cells contain polyoma T antigen but no polyoma 
viral antigen. Since rat and hamster cells transformed by polyoma virus 
develop new antigens which are distinct from known polyoma Specified 
antigens, but which react with MSV rat antisera, related antigens will also 
be sought in the ‘human polyoma transformed cells as well, 
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idemiological and ecological studies of cancer distributions in 
| eles: А comprehensive cancer surveillance program designed to 
vide а "пом" registry of all cancer patients in Los Angeles County was 
Tanned in РУ 1971; as this is funded in 1972, Drs, Henderson, Hanes and 
Gardner, in cooperation with NCI's demography. and epidemiology groups, 

and with Shimkin (University of California, San Diego) and Winkelstein 
niversity of California, Berkeley), plan to utilize information eventually 
"be made available on 20,0004 annual cancer cases in Los Angeles in order 


lts of epidemiological 
and enviromental studies in the Los Angeles ecology. : 
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RESEARCH LOGIC 
FOR 
JULY 1971 


SPECIAL VIRUS CANCER PROGRAM 
VIRAL ONCOLOGY, NCI 


Xen 


X, 
У 
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ANALYSIS OF CONTRACTS BY SEGMENTS IN 
VIRAL ONCOLOGY 


1 
NO. OF ANNUAL LEVEL (PERCENT) 
CONTRACTS 
2, 
120 $31,590,401 (100) 
m 
opmental | | 
arch X 24 10,119,281 | (52) 
осу берй 8 956,709 (4) 
+ Animal | | 
logy 17 4,068,618 (13) 


gistics 24 2,554,772 (7) 


———— M M — 


ntainment | 5 388,796 ` (1) 
Program Management 11 2,979,100 (9) 
id Tumor Virus 23 9,603,320 (30) 


t Cancer Virus 8 1,119,805 (4) 


he total includes non-recurring contracts funded during 
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.. of the hematopoetic System, cell cultures from solid tumors such as naso- 
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Title: Virus Rescue Studies in Human Leukemia/Lymphoma Cell Lines . P 


Contractor's Project Officer: Dr. Yohei Ito 
Project Officers (NCI): Dr. Jack Gruber 


Dr. Virginia C. Dunkel 


Objectives: (1) To establish cell lines in vitro from human neoplasms and 
examine these for virus or antigens by electron microscopy, immunology and 
transformation experiments. (2) То Supply human embryonic cell cultures 
and lymphoma-type tumor tissues available in the Far East. in 


Major Findings: Efforts to establish continuously growing cell lines from 
human neoplastic tissues were resumed as one of the main lines of study in 
the second year of the contract. Ти addition to the cultures from neoplasia 


pharyngeal carcinoma (NCP) were also attempted. This was done because of - 
"the well established fact of high herpes-type virus (HTV) antibody titer. 

in the sera of patients with the disease. Among 13 NPC specimens cultured, 

8 gave rise to monolayer culture, of which half showed morphological 
alteration. From these cultures, one free-floating cell line was established. 
The presence of HTY antigen in these cells was demonstrated by direct 
immunofluorescence test. j : : 


To obtain ап established cell line which grew in & floating state with less 
or hopefully no НТУ antigen, cultures from hyperplastic tonsils of children 
were carried out. Of 136 specimens, 12 cell lines were established as fres-. 
floating celis. Тһе ratio Of cells containing HTV antigen was relatively 


small but НТУ antigen was detected in ali the cell lines. 


Some 50 strains of cells were maintained in the laboratory and they served 
аз а procurement center for the supply of the cells for research workers 

in the area. The procurement of hüman embryonic cultures was also continued 
into the second year. About 40 human embryos in total were processed for 
Such culture. Human sera of high. НТУ antibody titer were also supplied to 
colleagues of the SVCP. | : | 

1 Replaced Dr. Roy Kinard as Vice Chairman оп March 2, 1971. . 
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"Proposed Course: In general, studies initiated previously will be continued. . ИТ 2 
„А new aspect of the work scope is. the introduction of biochemical techniques ` 
` to search for the presence of RNA-dependent DNA polymerase among the approx- 


- cells from patients of oriental origin. Additionally, plans.are to study 
‘the in vitro effect of various chemical carcinogens on established lympho- 


` Contractor's Project Director: Dr. Joseph Melnick - 


Major Findings: | Ре а | | | 


ове —— 


“gontinued to accumulate more data on the HTV antibody titer of individuals 


š so. fer. 


apaspa have been strengthened with the institutes of the Asiatic area to 


РА и И 


| gignificance to Biomedical Research and the Program of the Institute: 
у This project will supply supporting data from Far Eastern sources to` 


Глави specific neoplastic diseases. 


Date Contract Initiated: May 2, 1969. 


Iitle: Studies on Viruses аз Related to Cancer with Emphasis on Leukemia 


Observe primates inoculated with suspected cancer viruses or cancer tissues, С 


4ith various neoplastic diseases and normal subjects. However, & hope to 
reveal а new disease with high HTV antibody titer turned out to be fruitless 


provide access to the human tumor material and serum specimens which might | : | 
pe useful to the SVCP. ; 


supplement information obtaineđ in the U. 5. on the association of viruses г | 


imately 90 cell lines established from human neoplastic tissue during the z 
past two years. Furthermore, fresh human cell máterials from leukemic and 

lymphoma patients at the Aichi Cancer Center Hospital will be tested Гог. 
polymerase activity. Such studies would provide new data on neoplastic 


blastoid cell lines, and to initiate new investigations on other human 
neoplasms where virus activity is suspected. 


BAYLOR COLLEGE OF MEDICINE (PH43-68-678 ) 


Project Officers (NCI): Dr. Jack Gruber | 

| Dr. Roy.Kinard 
Objectives: (1) To isolate, propagate and identify viral agents to provi 
evidence of association with human neoplasia. and (2) to continue to hol: 


А. Viral etiology of leukemia and mononucleosis. 


иа 


"Propagation of selected lymphoblastoid (Ту) cell lines from patients with | 
"leukemia or mononucleosis and normal individuals is continuing, for use in | | 
immunological and biophysical studies. i 
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Comparative chromosomal analysis of 16 lymphoblastoid cell lines’ cultiv: 
up to 61 months revealed no specific association between the Presence o£ 
Virus and any of the chromosomal anomalies observed. Regardless Of the 
Source of cells or the presence of. ЕВ virus, cells with marker chromosor 
or trisomies appear to have a Selective advantage of growth in vitro, as 
documented by the increase in frequency of clones with these anomalies. 


in remission have yielded negative results and 5 questionable. Cells 
obtained from 6 children during relapse were also tested for autoantibody 
The IMIF assay has been uniformly negative for all Sera and &utologous 


lines. The 68g RNA of MSV-MLV Was found to dissociate after heating or 
dimethylsulfoxide treatment into 378, 18S and hs subunits, differing in b 

composition апа buoyant densities in cesium sulfate, д double-stranded p 
with a sédimentation Coefficient of TS density was isolated from highly 
‘purified MSV-MLV. This DNA was complementary to the 18s subunit, but not 
. the 378 or 4S subunits of thé viral ЕМА. Work is being initiated to foll 
· infectious virus. synthesis and macromolecular Synthesis during де novo 


.B. Comparative Studies on herpesviruses,- 


Studies continue ón the distribution of complement—fixing (CF) entibody tc 
EB virus-induced 5 antigen in groups with various disease entities and in 
normal individuals, The results, аге compared with those obtained in the 
immunofluorescence (rp) test with fixed ЕВЗ cell preparations. Sera from 
21 patients with Sarcoidosis, kindly supplied oy Dr. Phillip Giede, reveal 
both IF and S antibody: to EB virus, & result Simila со that reported 
earlier for patients with post-nasai carcinoma. tudinai Study of 
the development ог IF and $ antibody Starting With newborn children is 
being conducted. The results to date indicate that. (1) те antibody to 
virus appears within several months after maternal antibod: 1as 
disappeared, indicating an early infection with this agen : 
is а lag of Several months between the appearance ог ТР 
(3) Infection with the other three herpesviruses (her 


virus and zoster virus) occurs much later than infecti 


Work continues to purify and characterize the soluble cr antigens extracted 
from two EB virus—positve (ЕВЗ and P33) ana from one ЕВ virus-negative 
(NC3T) Ly ceii lines. Ту cell line RPMI 8226, free of both EB virus and 
Soluble CF antigen, is used as negative control, Studies on the non-serum- 
requiring complement-fixation (NSR.rcp) by EB virus-positive Ly cells 
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ање that the reaction may be measuring an! EB virus directed antigen- 
Е body. Attempts are being made to identify antibody to: EB virus in 


“acts of Ly cells. 


jochemical and biophysical properties of the DNA of HSV type l and 


Ъ 
„ 2, infectious bovine rhinotracheitis (IBR) and Pseudorabies (Pr) 
uses were compared.  DNA-DNA hybridization wes employed to investigate. 
metic relatedness between these four members of the herpesvirus group. 
saturation and competition hybridizations demonstrated greater than 90% 
ology between three strains of HSV-1 and less than 5% homology between 
зе], Pr virus and IBR virus. Saturation hybridization indicated at least 
0% homology between two strains of HSV-2, but no homology between HSV-2 
and IBR virus. Preliminary experiments indicate that there is 

4 homology between the DNAs of type 1 and type 2 HSV. 


Pr virus, 
s than 50 
ther attempts to obtain “additional BUDR-induced ts mutants of HSV have 
esulted in the isolation of 50 potential mutants. The 22 original ts 
assigned to 8 complementation groups. 


tants of HSV have been tentatively 
roups so far contain from j-h mutants. Before detailed characterization 
f representative members of complementation groups is undertaken, repeat 


ests are planned using both the 22 original mutants and the newly isolated 


tants mentioned above. 


ein synthesis by & HSV temperature-sensitive mutant 
(ъв #343) and the wild-type virus has continued. to be compared by polyacryl- 
amide gel electrophoresis. Evidence was obtained that mutant ts 343 does 

not synthesize glycoprotein. C5, a major envelope protein, at the nonpermissive 
temperature (109). Studies are in progress on the giycoprotein synthesis 

of additional HSV ts mutants. Preliminary findings indicate that the 
glycoprotein profiles of mutants belonging to separate complementation groups 


шау be significantly different. 


The protein and glycoprot 


C. Role of herpes virus type 2 in cervical carcinoma. 


Seroepidemiologic studies of women with invasive cervical cancer and controls: 
from Uganda and Tsrael failed to reveal the same strength of association 
between antibodies to herpesvirus type 2 and malignancy, as previously 
observed in Houston, Atlanta, Baltimore and Brussels. Studies in different 
populations are continuing. Recently, 118 cervical cancer patients and 83 
controls from Muslim and Christian women in Yugoslavia were studied. No 
difference in type 2 herpes antibodies was found between Muslim сазез and 
controls, but the occurrence of antibodies among Christian women was twice 
that of control women. Ти New Zealand, the occurrence of antibodies was 
only slightly higher in the patients: than in the control women. In the 
USA most of the studies that yielded а high incidence of antibodies were 
carried out among women of the lower socioeconomic group. Thus, in populat- 
ions of different comp e styles, differences are 


osition and different life 
found in the association between type 2 herpesvirus and cervical carcinoma. 


Е pev uineam НИ 
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. type 2 strains are resistant to these DNA antagonists. This is appar 
due to the low levels of thymidine kinase which are characteristic of 


. density gradient centrifugation, (2) by cloning out tumor cells, апа (3 


Type l strains are susceptible to cytoside arabinoside and IUDRÉ(iodo 


uridine), inhibitors of replication of DNA-containing viruses. Howeve 
2 strains in contrast to the high levels of this DNA-synthesizing enzi 
found with type l strains. | | 
р. Tmmunofluorescent cell surface antigens in human tumors. 


Cell lines have been established from human melanoma and sarcoma tissué 
Attempts are being made to separate tumor cells from the normal cells 


melanoma cell lines tested, the. patient's Serum reacted in the membran 
fluorescence test.. Sera from other melanoma patients reacted positive 
for antigen in the cytoplasm of the tumor cells. lymphosarcoma cells r 
in the membrane fluorescence test with autologous sera, and cross react 
were seen with sera from other ‘lymphosarcoma patients. - 


injecting the mixture into immunosuppressed mice. With one of the two. 


Significance to Biomedical Research and to the Program of the Institute 
This contract provides а progressive comprehensive research program Бо" 
determine the significance of viruses in human neoplasia. Techniques wu 

аге tissue culture, immunology, electron microscopy, primate inoculation; 


cytogenetics and nucleic acid homology. 


nucleic acid characteristic of the RNA tumor viruses in human tumor cel 
Immunological studies with antigens associated with EB virus will be 
continued. Further serologic data will be acquired to aid in determining 
the relationship between the venéreal herpes hominis type 2 virus and 


Date Contract Initiated: June 27, 1963 у 


BIONETICS RESEARCH LABORATORIES, INC. (NIH-T1-2025) 

ЧЕ СИН NEG men Ds MA DIE I x eL T 

Title: Investigations of Viral Carcinogenesis in Primates 
Dr. David Valerio 
Dr. Robert Ting 

Project Officers (NCI): Dr. Roy Kinard 


Dr. Jack Gruber 


Contractor's. Project Directors: Dr. John Landon - 

LETTO S troject Directors | 
Dr. Robert Gallo | 

| 
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psectives: (1) Evaluation of long-term oncogenic effects `of human апа 
anim imal viral inocula in primates of various species, especially newborn 
а aques; (2) maintenance of monkey breeding colonies and laboratories 
‘necessary for inoculation, care and monitoring of monkeys; and (3) = 
biochemical studies of transfer RNA under conditions of neoplastic transform- 
‘ation and studies on the significance of RNA-dependént DNA polymerase in 
талап leukemic tissues. 


"Major Findings:. This contractor continues to produce over 300 excellent 
ewborn monkeys per year. This is made possible by diligent attention to 
productive physiological states of female and male breeders. Semen 
valuation, artifical insemination, vae tuel cytology and ovulatory drugs 
ere used ог tried as needed. 


‘Inoculated and control infants are hand-fed and kept in modified germ-free 
isolators. They are removed from isolators at about 8 weeks of age and 

placed in filtered air cages for months or years of observation. The holding 
area now contains approximately 1200 animals up to 5 years old. Approximately 
‚ 300 are culled every year ata rate of about 25 per month. This is necessary 
to make room for young animals inoculated with new or improved virus prepara- 
tions. 


Düring the past year macaques were inoculated 2% birth or in utero with the 
. Mason-Pfizer monkey mammary virus, Epstein-Barr virus, Herpesvirus saimiri, 
and Marek's disease virus. EB virus was given with immunostimulation and 
immunosuppression (ALS, prednisone, imuran). Australia antigen was given 
to newborn African green monkeys. 

The breeding and holding colonies were surveyed for antibody to EBV. All 
breeders were positive and their offspring contain maternal antibody for 
several months. Colony-born offspring that have lost maternal antibody | 

and are sero-negative will be surveyed periodically for conversion to the 
‚ЕВ positive state. | 


An RNA-dependent DNA polymerase similar to that associated with ВИА tumor 
‘viruses was detected in human leukemic cells but not in normal cells stimulate 
by phytohemagglutinin. The enzyme was isolated, purified and concentrated 
200-fold, making possible its further characterization and study in relation 
to the leukemic process in man. 


Significance to Biomedical Research and to the Program of the Institute: 
Inasmuch as tests for the biological activity of candidate human viruses will 
not be tested in the human species, it is imperative that another system 

be developed for these determinations and, subsequently for the evaluation 

of vaccines or other measures of control. The close phylogenetic relation- 
Ship of the lower primates to man justifies utilization of these animais for 
these purposes. Further study of altered transfer RNA and polymerase 

enzymes. would determine their significance in neoplastic change and provide 

& basis for selection of therapeutic agents. 
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Proposed Course: Continuation with increased’ emphasis on monit 
intensive care of inoculated animals to determine if active inf 
effects of infection, and degree of immunosuppression when used. 
| Studies of human neoplasms at a molecular level will co 


Date Contract Initiated: February 12, 1962. 
——s initiated 


CHICAGO PARK DISTRICT, LINCOLN PARK Z00 (PHh3-65-1017).- 


Title: Marmoset Breeding Colony 
Tiple 


: Contractor's Project Director: Dr. Lester E. Fisher 
Project Officer (NCT): Dr, Roy Kinard 


Objectives: . To provide marmosets. in а quantity апа qualit 
the needs of the research on tumor viruses conducted under со 


Major Findings: The marmoset breeding colony is regular 
animals at the rate ог 100 per year. 


ly providing пезђо 


Proposed Course: The Project will be continued to insure the availab 
of experimental animals of quality. 


Date Contract Initiated: June 28, 1965. 
<< У БИ. 


HEALTH RESEARCH, INC. (PHh3-63.593) 


Title: Biological and Electron Microscopic Studies of Viruses from Leukeniis 
IUE я | 
Cells, Tissues and Plasma. 


а 
| 


Contractor's Project Directors: Dr. Edwin Mirana 
i Dr. Julius Horoszewicz 


Project Officer (NCT): Dr. J&ck Gruber | 


Dr. Roy Р. Kinard 
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Animal studies with EB virus. 


ematologic studies were done on а total of 3} EBV-injected and uninjected 
dult male Long-Evans rats; approximately one half of the animals were 
subjected to partial hepatectomy within 2h hours prior to virus injection 
intravenously; three different virus preparations were used. There is no 
dication that injection of EBV induces a sustained: leukocytosis, or that 
2р 
ures of the buffy соа from heart blood have been made from.all experi- 
tal and control rats. It appears that the büffy coats from EBV-injected 
рађа grow somewhat faster and better than those from uninjected rats; there 
no. significant difference between cultures from hepatectomized and. intact 
There appear to be cytological changes in some of the cells of the 
fy coats from virüs-injected rats suggestive of host response to tne 

irus and/or the foreign human 64-10 cells used as virus-carriers in the 
reparations injected; further study is necessary before апу conclusions can 
be drawn. : ` 


Quantitative infectivity assay for EBV. 


^ 215:x.10? to 1 x 106 infectious units per ml. This was accomplished by 


introducing total counts of immunofluorescenbcells in place of estimates 
and store EB virus were found to preserve quantitatively the infectious 
с properties of viral inocula. | 
During time studies on localization of viral antigens and virus format 
EBV. infected cells, Early Antigen (EA) first appeared 6 hours post-inf 
and was localized in the cell nucleus. Nuclear Capsid Antigen (CA) could be 
., detected 9 to 10 hours post-infection. Soluble Antigen"Beta" (SAB) accumu- 
lates in the cytoplasm at 16 hours. Assembly of viral nucleocapsids begins 
аъ l} to 16 hours and "coating" reaction specific for new membrane antigen 
(MA) becomes positive at 20 to 2h hours post-infection. 


Sienificance to Biomedical Research and the Program of the Institute: 
The development of а more sensitive quantitative assay is important for 
further characterization of the EB virus and for assessin y 
infectious virus preparations. $ is hoped that purified non-virion ani 


may be useful in the control of infection by EBV. 


on in 
с 


1 
E 


Proposed Course: This contract will terminate on June 30, 1911. 


Date Contract Initiated: April 18, 1963. 


107 


ased on'percentages only. The previously reported procedures to concentrate 


tion | 


atectemy has any effect per se in the response of the rat to EBV injection | 


‚те practical range of EB virus titration was increased and extends now from 


dier 


-2233) 


. OHIO STATE UNIVERSITY (NIH-69 


Title: ` Application of Radioiodine Labeled Antibody Technique to Studies of 
Virus-Induced Tumors. | | _ 


Contractor's Project Director: Dr. David S. Yohn 
———— 5 rect Uirector 
Project Officers (NCI): Dr. Jack Gruber 

оз е" Dr. Virginia C. Dunkel 


Objectives: „То apply the paired radioiodine labeled antibody technique 
(PRILAT) to the detection of virus induced tumor antigens in human tumor 


(blocking) procedures have been found applicable. Direct PRILAT yields 


or individual cells. Indirect ава inhibition of direct PRILAT аге highly | 
sensitive methods to detect low levels of antibody. "Antibodies have been 
detected to Ad-12 T-antigen and to avian leukosis group Specific antigens(s) 
in sera which are negative by other serologic procedures. m 


Significance to Biomedical Research and the Program of the Institute: : 
to develop and appiy the paired radioiodine labeled 


cells. Because the method permits discrimination: of specific and non-specific. 
binding of serum globulins, it has considerable promise in the study of 


a 


Proposed Course: The main thrust of this project for the next year will be 
to apply the various PRILAT procedures to the search for tumor specific 
antigens in human tumors and to detect antibodies in human sera. Lisison is 
being established with the Departments of Surgery and of Hematology of the 
Ohio State University Hospital for this purpose. Collaboration is also 
being established with the M. D. Anderson Hospital in Houston which will 


testing. 


Date Contract Initiated: June 27, 1969. 
zate Contract Initiated: 
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1e: Studies on the Significance of Herpes-Type Virus in t 
Some Human. Cancers. SCE vom 


ractor's Project Director: Dr. George Klein 


oiect Officers (NCI): Dr. Virginia C. Dunkel 
| Dr. Jack Gruber 


есе тез: То study the surface membrane aütigens of lymphoblastoid cells 


infected with Epstein-Barr virus (EBV). 


Major Findings: Studies were continued on EBV-associated reactions in 

‘elation to Burkitt's lymphoma, nasopharyngeal carcinoma and Hodgkin's 

sease, in comparison with other malignancies.  Antigenic studies on carrier 
cultures revealed: that (1) VCA-positive cells are always membrane antigen 
“positive, (2) VCA-early antigen positive cells exist with a variable frequency 
jin different cell lines, (3) VCA-early antigen positive cells can be either 
positive or;negative for membrane antigen, and (4) membrane antigen positive- 
.early antigen апа УСА negative cells occur with variable frequency, in | 
different EBV-carrier сеју ‘lines... The number of membrane positive-VCA | 
negative cells can be increased by smáll doses of mitomycin, actinomycin 
-or.X-irradiation. Та lines with a high frequency of membrane antigen- 

ositive cells, the antigen expression was maximal during the Gl phase of 
the.cell cycle and lymphoblastoid cell lines derived from. Burkitt's lymphoma 


‚ава NPC show a similar spectrum of membrane antigen reactivity. 


~ Antigenic studies on virus infected cells showed that (1) no VCA is made 
in the presence of DNA inhibitors; (2) membrane antigen is an early product 
of the viral genome; (3) early antigen. starts to appear at the same time or | 
slightly later than membrane antigen; and (4) VCA when observed appeared 
—4 days after infection and at a low level (1-27). RE Dx 
око Burkitt's lymphoma patients studied in detail, anti-early antigen 
antibody titer increased and anti-membrane antigen antibody. titer’ decreased 
_ Ча parallel with tumor recurrence. Anti-VCA titers, and titers against five 
-| unrelated viruses remained unchanged in both patients. In patients. treated 
‘with. ВСС there is a temporary increase in anti-membrane antigen titers. 
With repeated treatment there was often a tendency toward diminishing 
efficiency. Local radio-therapy to tumors in Burkitt's lymphoma or NPC 
in an increase in anti-membrane antigen titer. The same 


patients results 
increase in titer does not take place in patients with "control" tumors, 
that is, anti-VCA positive donors with malignant tumors other than Burkitt's 


lymphoma or NPC. 


Serological analysis of EBV-associated reactivity in chronic lymphocytic 
leukemia (CLL) and lymphocyte-lymphoblast lymphoma (LL) has been completed. 
The mean anti-VCA and MÀ values in the CLL group did not differ significantly 
from the control group. The LL group showed a significantly higher reactivity 
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“in both tests. High reactive sera and their mean antibody titers approacha: 


 entigens have been demonstrated on 


etiologic significance. 


the levels characteristic for Burkitt's lymphom (BL), nasopharyngeal Ghrci 
Oma (МРС) апа Hodgkin's sarcoma. | p. 


Using isozyme markers, a number of African solid tumors were identified as J 
uniclonal. Six of 20 lymphoblastoid culture lines established from ВІ, | 


mediated immunity; (2) osteogenic and other sarcomas: (3) characterization 
(of the hybrid human-mouse cell line, and (4) fusion.of А9. cells with other 
‘mouse tumor lines and Studies on the release of C-type particles. 


The membrane antigens presen 


ton t 


ot nón-prodüctive. This project was undertaken to Provide data on the cell 
bodies in specimens from patients with 
different diseases with which EBV has been associated. А compilation of all 
data relating to the virus will help to ascertain whether the virus has 


Proposed Course: 
reticular malignancies, the relationship of membrane antigens to the viral 


levels of membrane reactive antibody in relation to tumor progression, 
regression, and recurrence, and to the possible existence of fine antigenic 
differencés between the membrane antigen complexes on Burkitt's tumor and 
nasopharyhgéal carcinoma derived cells. Further efforts will\be made to 
measure cell mediated immunity in Burkitt's lymphoma. Collaborative 


investigations on patient immune responses to sarcoma antigens will be 
continued. 


Date Contract Initiated: April 9, 1969. 
— —— ——v : 
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(NIH-71-2059) ^" 


Inc. 


Study of Viruses in Human and Animal Neoplasia. 
ect Director: Dr. Maurice В. Hilleman 


sect Officers (NCI): Dr. Robert А. Manaker 
Dr. Jack Gruber 


To perform investigations designed to develop vaccines or 
effective for the prophylaxis and therapy of human neoplasia 


viral etiology. 
: This is a new contract. 


to Biomedical Research and the Program of the Institute: 

int data support the concept that a virus or viruses are the essential 
element in most animal tumors studied and that viruses are probably the 
„essary etiological component in human neoplasia, though expression may 
reatly influénced and modified by host and environmental factors. If 
вез акте the essential element.in human cancer, then prophylaxis: by 
Sccines to prevent or minimize infection should. provide а rational approach 
апсег prevention. This could be accomplished by utilization of live or 
illed virus vaccines or possibly by vaccines of purified virion subunits. 


ecinés would obviously provide their greatest benefit in preventing 
fection with oncogenic viruses transmitted horizontally after birth. 

, even the possible vertical transmission of hypothetical neoplastic 
does not rule out a potential benefit from vaccines. Nononcogenic 
rusés may function as essential cofactors in expression of neoplasia, 
sdmmunity against such secondary agents might prevent expression of the 
neoplastic state. Additionally, antibody or cellular immunity. may be 
enhanced by vaccination with homologous virus in virus-dependent cancer. 
Obviously this research investigation is of fundamental importance to the 
goals of SVCP and сап make unique contributions to the total progfam. 


However 
E 


The investigators will devote initial efforts to developing 
purification, concentration and specific quantitation 
the 


"Proposed Course: 
"methods for propagation, 
СОЕ: сапатдате viruses suspected or shown to cause cancer in man. At 
present time, investigations will be focused upon herpes-type (DNA) 
and "B" and "С" type (ЕМА) particles. Parallel studies to evolve i 
attenuated and killed virus vaccines in appropriate animal model sy 
will be conducted. Particular attention will be given to developi: 
applying optimal methods for viral attenuation, viral inactivation, vira 


quantitation, vaccine safety assessment, and vaccine potency assay. 


сет 
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Date Contract Initiated: March 1, 1971 
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Title: Studies of EBV and Lymphoproliferative Diseases. 


Contractor's Project Directors: “Ок. Kurt Hirschhorn | | 


Dr. Philip Glade 


Project Officers (NCL): Dr. Virginia с. Dunkel 


Dr. Jack Gruber 


wy SSO 


| ci popreliferdtive effects consequent to vaccine 
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HLV antibody titers u$ually: f 


may по Топрег be tenable to assign an etiologic role to HL 
antibody titers in patients without an assessment of their 
immüne responses. ТЕ is quite possible that: high anti-HLy antibody results 
secondarily from the-impairmeat of cellular immunity associated with disease 
rather than primary overwhelming infection with the HLV. S 


Studies utilizing the newly developed lymphoid cell line migration technique 
"Suggest that high circulating levels of anti-HLV- antibody have effects on 
lymphoid cells Which may alter their functional capaeities to react, 


Further studies demonstrated a Significant alteration in the P3J clone of 


ir ability to respond to their 
own inhibitory products. These studies may provide further inf i 
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znificance to Biomedical: Research and the Pro Таш: of the Institute: 
"association of ЕВУ with all cases of sarcoidosis studied and the high 
atibody levels detected suggest a specific relationship of the virus to 
Bis disease and raises the possibility that the agent may be a necessary 
““eactor in several disease conditions including Burkitt's lymphoma 
sopharyngeal carcinoma in addition to a probably direct etiological 
zationship to infectious mononucleosis. Е 


proposed Course: This study will terminate October 31, 1971. 


ate Contract Initiated: June 17, 1969. 


THE PENNSYLVANTA STATE UNIVERSITY (NIH-70-2024). 


T tle: Studies on the Oncogenic Potential of Defective Human Viruses. 


‘Contractor's Project Director: Dr. Fred Rapp 
rs (NCI): Dr. Virginia C. Dunkel 
Dr. Jack Gruber 


Br. ect office 


| Objectives: To conduct a systematic study of the oncogenic potential of 


— 4 - 
defective human viruses. 


Major Findings: Early events concerning the effect of herpes simplex viruses | 
(HSV) on human chromosomes were analyzed. These experiments revealed that 
cytosine arabinoside (асатС) and HSV act synergistically to produce multiple 
chromosome breaks. These breaks could be prevented by human interferon, 
actinomycin D, and cycloheximide suggesting that the expression of the virus 
. genome was necessary and that both mRNA and protein synthesis were required 
to produce the breaks. Latent infection of HSV in human cells maintained in 
the presence of ага-С was demonstrated following removal of the inhibitor. 
Failure of the cells to replicate the virus was shown not to be due to 


.dnability of the cells to support virus replication. 


Hamster cells were morphologically transformed following treatment with ultra- 
violet irradiated HSV-2. These cells induced tumors when inoculated into 
newborn hamsters and the tumor cells were then readily transplantable to 
weanling animals. Virus antigens were identified both in the in vitro trans- 
formed cells and in the resulting tumor cells by the indirect immunofluores- 
cence technique. Tumor-bearing animals were found to have neutralizing 
antibodies against HSV-2 but not aginst HSV-1. Numerous attempts have 

failed to induce HSV from these transformed cells. Cells from the hamster 
tumors were extremely oncogenic when transplanted into weanling inbred 
hamsters. Tumors began developing within one week after injection and only 
approximately 10 cells were required for a TPDsq- Hamsters immunized with 
irradiated HSV-2 developed tumors at a slower rate then hamsters that had 
not been iumunized or hamsters that had been immunized with irradiated HSV-l. 
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However, all immunized animals ultimately developed tumors. Some Of 
tumors metastasized following subcutaneous injection. These tumors: 
the original subcutaneous tumors histologically. In addition, t 
ments have been repeated with the original HSV-2 isolate. | 
transformed clones have been observed and these have bec, isolated 
cells also contain virus antigens. and are oncogenic. я 
` treated with HSV-2 inactivated with DMBA. А cell li 
chromosome was developed. This line proved to be resistant 
with HSV-2 but not with HSV-1. ¿Attempts to isolate a "repressor" of H: 
replication have failed thus far. 


Proposed Course: The transformed hamster cells will be further character 
for virus antigens and virus-specific nucleic acids. Attempts to relate t 
antigens to thoseinduced in lytic infection will be made. Other HSV-1 ап 
HSV-2 isolates will be surveyed for transforming potential in hamster and: + 
human ceiis. Similar experiments will be carried out with cytomegalovirüs. 
and possibly with EB virus and with H. Saimiri. Finally, it is hoped to 
begin experiments with human materials (especially from cervical сагсіпоп 
later in the year when the Systems under investigation have been better 
established. 


Date Contract Initiated: October 27, 1969. 
Date Contract Initiated: 0 | 


CHARLES PFIZER AND COMPANY, INC., (NIH-70-2080) 


Title: Facility for Tumor Virus Research and Related Service Activities. 


Contractor's Project Director: Dr. J. J. Oleson 
—— sc | 
Project Officers (МСТ): рү. Jack Gruber 
| Dr. W. Ray Bryan | 6 
Dr. Коу Е. Kinard 


Objectives: Provide research and services related to the isolation, 

production, purification, assay, and control of -tumor viruses, including 
electron microscopy, tissue culture, and immunology applied to the study of 
animal and potentially oncogenic human viruses, | 
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or pindings: Large quantities or a varity Or viruses were ргоачсеа ror 

dies by different investigators of the SVCP. Epstein-Barr virus, feline 
ukemia virus, Mason-Pfizer monkey mammary virus, rat mammary tumor virus 

35), and Rauscher virus grown in human cells were the principal viruses 
годисей. Considerable amounts of EBV were produced and assayed for infect- | 
ы Some progress has been made in the study of early and late antigen 
thesis following infection with EBV. Large amounts of lymphoblastoid 

is originating from different donors were regularly supplied for investi- 

rs on human cell membrane antigens, cell enzymes, and soluble EB virus- 


'ediated antigens. 


p logical and serological studies of the feline leukemia virus and the 
cher virus grown. іп. human cells were carried out. 

ua 
pecific rat antisera to the GS-3. antigen were prepared. These. antisera 
juld react with cell antigens from Hodgkin's disease, Burkitt's lymphoma, 
chronic myelogenous leükemia but not with normal cells, lymphoblastic 


lymphoma or MPMV infected monkey cells. 


"The monkey mammary virus was produced for specific antisera production in 


monkeys, determination of the antigenic composition of the virus, studies 

"on virus replication, and its biochemical characteristics including poly- 
“erase assays. The assay for infectivity of this virus has been increased 
10 to 100-fold in sensitivity using immunofluorescence. The virus would not 
-react with the group specific antigen of the Moloney sarcoma virus, 
the Rous sarcoma virus or Marek's disease virus. 
‘Excellent yields of this virus can be obtained from suspension cultures 

using infected human lymphoblastoid cells (NC37). The NC37 grown virus 

‘fas the antigens of the monkey cell grown material and has excellent poly- 
erase activity. Virus is more conveniently produced in this cell line. 


"s @toss 
‘the Rauscher leukemia virus, 


Production of purified and concentrated ESP-1 virus supplied by the M. D. 
Anderson Hospital of the University of Texas has been initiated. This ` 
culture, derived from the pleural effusion of a boy with American-type 
Burkitt's lymphoma, continues to produce type-C virus particles. DMSO 

а substantial increase in virus yield from the culture. 


treatment results in a 
Teramycin was found to inhibit the PPLO contaminant although it was not 


eradicated. 


A summary of the patient survey case studies completed to date has been made. 
Two human cell cultures, subjected to arginine depletion or activation with 
ultraviolet light, X-irradiation and treatment with Mitomycin C, become 
moderately reactive with the serum of the original patient and with EBV 
positive control serum, this genome is not detectable prior to activation. 
Cell cycle and cell synchrony studies have been initiated with the objective 
of facilitating the activation of hidden genomes. 


have been developed for 
he localization of cell and 


SA d T ; 


Immunoferritin tests using electron microscopy 
several viruses and are in use to determine t 
viral antigens and in cross-reaction studies. 


E 


ps 
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' Proposed Course: The production of virus and cell materials in support 


Electron microscope services were provided for outside investigators 4 
Supported the contractor's activities. : 

Significance to Biomedical Research and the Pro ram of the Institute: 
Since its inception, this contract has provided support to individuat 
investigators thereby making possible research which could not otherwi 
have been undertaken. The research conducted in the contractor's Tabo 
has largely been directed to improving the quality of material support 
to different research activities. E 


pertinent research will continue. 


Daté Contract Initiated: November 6, 1961. 
eee ated: — 


E 


ST. JOSEPH'S^ HOSPITAL (NIH-69-2074). 
Е EAE 


Title: Study of Human Sarcomas and Possible Viral Etiology. 


Contractor's Project Director: Dr. Jeno E. Szakacs E 
Project Officers (NCI): Dr. Albert J. Dalton 


Dr. Roy F. Kinard SET uw 


Major Findings: From the Tampa Bay area hospitals, 234 sarcomas were 
collected for study. Survey of the tumor tissue and screening for viral 
particles by electron microscopy reveals Еће ргезепсе of C type particles 
and filamentous, reticulated material (provirus?) in one case of malignant 


lymphoma, reticulum cell type, and the presence of virus particles in one 


case of liposarcoma. Cultures of the tumors are started now routinely and . 
are being screened for particles by EM. : 


Study of ‘surface characteristics of sarcoma cells is initiated by freeze 
etching technique. 


Sera for the Serum Bank was collected on a total of 226 patients, 39 from 
patients with breast cancer. за 


This is one of the projects for the primary serach for viruses in human 


tumors. Аз many fresh tumors as possible must be examined by EM if viral = 


etiology is to be determined in reasonable time. 


Significance to Biomedical Research and the Program of the Institute: = 


osed Course: Continue with collection and Screening of sarcomas, and 
umor cultures by EM. Summarize the experience gained in ultrastructure 
& tumors studies for publication. Utilize two new techniques now 

25 ilable to gather further information: , Freeze etching and fluorescent 


ody techniques. 


6 Contract Initiated: June 24, 1969. 


JSHLPRESBYTERIAN-ST. LUKE's HOSPITAL (NIH-71-2032) 


Studies of Tumor Viruses in Small Primates. 


- 


tractor's Project Director: Dr. Friedrich Deinhardt 


Dr. Roy F. Kinard 
Dr. Jack Gruber 


Project Officers (NCI): 


Ob: actives: To induce viral neoplasia in small primate species, especially 
marmosets, and to continue to develop the marmoset as a laboratory animal 


for viral oncology. 
Major Findings: 
| Marmosets. 


Marmosets were inoculated with a variety of oncogenic or suspected oncogenic 
“viruses, including: Feline sarcoma and leukemia, Rous sarcoma virus, Marek's 
and turkey virus, ‘Herpesvirus saimiri, and human leukemia and, sarcoma 


‘material. / 


II. Feline Sarcoma Virus. 


rain 


Tumor transplantation: Both the Snyder-Theilen (ST) and Gardner (G) st 
of feline fibrosarcoma virus. (FSV) induced sarcomas in newborn и 
“marmosets (WL). C-type virus particles were produced when cells were grown 
in culture, and virus from such cell cultures was oncogenic for kittens and 
marmosets. А focus assay in vitro for ST-FSV was developed, 3 


Biochemical Studies: Three classes of ВМА (15S, 388 and 60-705) were 
recovered from FSV-induced marmoset tumor tissue and from marmoset tumor 


celis grown in culture. 


ІІІ. Feline Leukemia Virus. 


Gs antigen: Semi-purified antigen of FLV was produced and FSV gs-antige 
is being produced by the same technique. Guinea pig antisera against FLV-gs 
antigen with titers of 160 to 320, and reacting in gel diffusion with 2 
specific lines, was produced. The possibility that the second line 


117 


nimm 


ананас ць аот Ra 


тко SERIES OIE ETE TET LOS 


ПЕН 


human ALG. 


‚ to oncogenesis by several known tumor viruses. 
newborn animals now are becoming avai 


represents interspecies gs-antigen is under evaluation.. ` 


Inmunoelectroosmophoresis (IEOP), was used for screening for gs-antigen an 
gs-antibodies and was found to be more sensitive than other gel diffus: 


methods, and particularly good for screening anti-complementary anima 
sera for gs-antibodies. 


IV. Marek's Disease. 


wifh primate cells. Twelve adult, смеју 
marmosets have been inoculated either IP 
„по abnormal findings were observed and no 


virus was reisolated. 


V. Herpesvirus saimiri (HVS). 


A pathogenesis study was completed. 
the characteristics of in vitro infection and disease in vivo. Diseas 
WL marmosets was prolonged with diffuse cell infiltrations and peripheral 
leukocytosis of up to 200,000 cells per mm3, | | 


VI. Immunological Studies. 


Preliminary data were obtained. for 


DNCB in marmosets and for immunosuppression with ALG. 


Significant 
depression of lymphocyte counts wer 


e obtained with anti-patas and anti- 


Mixed lymphocyte reactions by microtechnique were used to demonstrate 
Stimulation between lymphocytes of unrelated marmosets and lack of 
Stimulation between lymphocytes of twins. б 


VII. ` STAS Inhibitor. 


А 80-90% inhibition of focus formation in vitro with RSV was observed in al 
experiments with all materials prepared with silicotungstic acid, including 
mock. inhibitors prepared both by the French group and Dr. Chirigo's group 
with saline instead of leukemia virus. No inhibition was observed with any 
materials in in vivo inoculation of quails. 


Significance to Biomedical Research and the Proeram of the Inst 
А5 one of the small primates, the marmoset is an excellent anima 
laboratory research. The contractor has developed a breeding colony of 
these animals and has overcome many of the problems associated with their 
breeding, care and nutrition. The marmoset has been shown to be susceptible 
Sufficient numbers of 

lable to expand studies on selected 
virus etiology. 


u 


i. 
irr 


human neoplasms suspected of having a 
чи 
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or IC with HVT and MDV. То date, 


Two papers are in preparation describ: 


induction of delayed hypersensitivity tc 


1 
í 


i 
| 
i 
I 
i 
| 
| 
| 


Continue as described with emphasis оп inoculation of 


osed Course: с 
th human tumor specimens or cell lines and viruses 


^b — marmosets wi 
ува from them. 


Contract Initiated: March 15, 1962. 


^at 


D. ANDERSON HOSPITAL AND TUMOR INSTITUTE (PH43-65-604) 


" Studies of Relationship of Viruses to Human Neoplasms. 


r's Project Director: Dr. Leon Dmochowski. 


> 


jject Officers (NCI): Dr. Jack Gruber | | 
> | Dr. Roy F. Kinard ' 


‘Objectives: То institute and pursue a systematic study of selected human 
gents with neoplastic diseases to detect the presence of viruses ог. 
4rüs-mediated antigens. | ЈЕ DE y? 


ct 


Major Findings: Further immunofluorescence studies have extended observa- 
"tions that sera of some patients with osteosarcoma contain antibodies against 


antigens in cells from osteosarcomas. Antibodies in sera of patients with 
steósarcoma apparently detect internal and not cell surface antigens of 
Cells of a tissue culture derived from a pátient with 
‘osteosarcoma: gave cytoplasmic fluorescence with 6 of 9 sera from patients 
with osteosarcoma. Anti-feline leukemia virus serum also gave cytoplasmic 
uorescence with cells of this culture. D Ad MP 


Steosarcoma' celts. 


-Soehner-Dmochowski virus (SD-MSV) derived from hamster bone tumor couiá 

_ be adapted to induce bone tumors in mice by passage in mouse embryo ceils 
"^in tissue culture with no loss of bone tumor-inducing activity in hamsters. 
Infant New Zealand Black rats are almost 100% susceptible to the SD-MSV. 
SD-MSV induces three types of tumors in these rats: Soft tissue tumors, 
osteolytic and osteogenic bone lesions. Comparable tumors were also induced 
- in Fisher, Sprague-Dawley, АСТ, and (ACI-x NB) Fl-hybrid rats by NC гас- 


adapted SD-MSV. 


Electron microscope studies utilizing the ruthenium т ed staining t s 
+ 5 > 
rt от 


have shown that acid mucopolysaccaride (AMS) plays а role in attachme 
type C and type B virus from the cells of various tumors of animals 0: 
different species. : 


The majority of sera from patients with breast cancer reacted in the fixed 
immunofluorescence (FIF) test to give cytoplasmic and nucleolar fluorescence 


with cells derived from breast cancer and osteosarcoma. 
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A 8004 correlation has been demonstrated between mixed hemadsorptioné (МНА) ` 

and fixed immunofluorescence (FIF) tests for detection of antigens of type 
B and type C particles. The MHA test was found to be 100 times more 
sensitive than the FIF test. | 


Sera from some melanoma Patients gave nucleolar FIF with their own and/or: 
homologous melanoma cells, but not With a variety of normal human embryonic 
cells, normal human skin cells, HeLa, KB, or HEp-2 cells. The presence of 
nucleolar antigen is associated with rapidly growing tumors. The nucleolar 
FIF reaction may provide a means of detecting progression in tumor growth >. 
and help in determining the type of treatment. JM RC 


The use of the.colony inhibition test of Hellstrom showed lymph node cell- 


mediated immunity and possible blocking serum factors in kittens and cats 


examination. inthe. cells of.the original pleural effusion hor in celis of 
passage 1. Type C virus particles were observed in cells Егош passage 10: 
and budding, immature and mature type C particles have been consistently 
observed through 40 tissue culture passages. The cell line has been S 
designated ESP-1. Mixed hemadsorption tests with anti HeLa cell serum : у 
indicate human origin of the cell line. Preliminary karyotyping also 
indicates a human culture with 90 to 300 chromosomes. DMSO treatment of 
the .ЕЅР-1 culture. produced a 2- го 3-fold increase in virus production. 
The culture also. contains a PPLO contaminant which is not Sensitive to the 


ierit Xue tha 


antibiotics employed to date. The results of immunodiffusion tests carried. 
out in cooperation with Drs. Old, Geering, Hardy, and Nowinski, suggest | 
that the ESP-1 virus has a unique £S-l antigen, non-reactive with antisera 

to gs-l antigens from all. known mammalian type C viruses. Immunoferritin 
labeling Studies of ESP-1 using anti-gs-1 and anti-gs-3 sera, have demon- 
strated labeling of ESP-1 virus particles with anti-gs-3 sera but no | 
labeling with ànti-MuLV-gs-1 Serum. Anti-gs-1 serum labeled type C virus 
particles present in Rauscher leukemia virus infected human embryo cell: ие 
line (HEK1-HRIV). Collaborative studies on various aspects of ESP-1 virus | 
have been initiated with participants of the ЗУСР. : 


> 


TUN EN 
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The ESP-1 cell line is the first cülture of human origin shown to produce 
continuously type C virus particles, morphologically similar to those 
found in mice, rats, hamsters, cats, and monkeys. 


Significance to Biomedical Research and the Program of the Institute: 

This well organized program for the systematic Study of selected cancer 
cases was instituted to apply existing and newer methodology to an in-depth 
study on the association of viruses or viral antigens with human cancers. 
The project should also expand. current observations to determine their 
Significance, if any. The data acquired should permit decisions regarding 
the effectiveness of the Procedures applied, and develop areas for intensive 


investigation. The difficulty in determining the etiological significance 
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any virus ог tumor-associated antigen's with oncogenicity in ‘вап. n requires 
ylation of considerable supportive information. This project 15: 


mphasis on osteosarcoma and soft tissue sarcomas, melanoma, -and 
ry carcinoma. | у | `, 


: March 19, 1965. 
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COLUMBIA UNIVERSITY (NIH-70-2049) = | и P: 


Title: RNA and ВМА Replicases in Tumor Се115 Associated with RNA 
Oncogenic Viruses. PEE | 


Contractor's Project Director: Dr. Sol Spiegelman 


Project Officer (NCI): Dr. Timothy O'Connor 


Objectives: To explore the mode of replication of RNA-containing oncogenic 
viruses and the molecular mechanism(s) underlying viral carcinogenesis, | 
Studies are concerned with the characterization of both viral and host = 
enzymes involved in oncogenesis and, in particular, with the enzymes present 
in purified virions. : Dun 


Major Findings: An RNA-dependent DNA polymerase (RIDP) has been demonstrate 
in a variety of purified Type C (RSV, Twiehous: Agent, AMV, RLV, MSV, FeLV, 
FSV) and Type B (Mouse МТУ) oncogenic virions, as well as in the Mason- “ 
Pfizer Virus, but not in a variety of typical non-oncogenic RNA-containing 
viruses: (NDV, А and W influenza, Reo, VSV and Polio). Polymerase was found 
in the RNA containing Type C Visna Virus which is the causative agent of.a . 
neurological disease in sheep. Visna Virus was found to resemble the 

Type C oncogenic virions in that synthesis of DNA is mandatory for 
productive infection of ' čells. 


The presence of RIDP in purified virions was found to be invariably 
accompanied by a second enzymatic activity-DNA dependent DNA polymerase 
(DIDP). DIDP, which has the same substrate requirements as RIDP, was 
clearly demonstrated by enzymatic destruction of the RNA content of the | 5 
ruptured virion followed by synthesis of specific DNA in response to ` 3 | 
addition of exogenous DNA template. DIDP, unlike RIDP, is inhibited by 
actinomycin D. Unlike the previously known cellular DNA polymerases, DIDP 
shows a preference for double-stranded rather than single-stranded DNA as 
template, and it is postulated that the enzyme is probably involved in | 
conversion of the DNA-RNA hybrid product of RIDP to couble-stranded DNA i 
product. ` - | 


Using synthetic oligonucleotides as templates, it was established that 
oncogenic viruses contain DNA polymerase activities directed by single- š 
stranded RNA, double-stranded ЕМА, double-stranded DNA, and DNA-RNA | 
hybrids. Certain synthetic templates were found to be Superior to natural 
templates by almost two orders of magnitude in stimulating polymerization. | 
The number of different kinds of protein molecules required to handle this | 
variety of templates is under investigation. Enzyme(s) from AMV and virus- | 
infected avian myeloblasts has been solubilized and purified by several 

orders of magnitude using a sequence of velocity gradient centrifugation | | 
and column chromatography on DEAE-cellulose.and. CM-Sephadex. Тһе apparently | 
homogenous product which migrates as a single entity on acrylamide gels is | 
dissociated into components on SDS-acrylamide gels. The enzymatic properties 

of each component ís under study. 
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buffy coats of 120 leukemic patients’ (ALL, CLL, AML, CML, monocytic 
піс granulocytic and leukosarcomas) and 70 normal patients as well Ан 
e blood cells from patients with leukoproliferative diseases other 

p leukemia (polycythemia vera, myeloid metaplasia and various leuko- 
Toses) were tested for the presence of a DNA polymerase that responds to 
synthetic templates dC:dG and dT:rA. Except for two monocytic | 
Кештаз, all enzyme preparations from leukemics were positive, whereas 
preparations from control normal or "blood discrasia" patients were 
egative. When enzyme levels were followed through periods of chemotherapy, 
amatic drops in enzyme activity were observed when patients entered 
"asion. The enzyme(s) from human leukemic cells is now being 


iracterized. 


polymerase activities that respond to the synthetic templates dC:dG and 
А have been found in embryonic tissues of chickens, mice, rats, and 
lans. These activities are highest during early periods of development 
fall as embryogenesis progresses. The experience accumulated to date 

н cell lines suggests that every proliferating cell has an elevated 
sponse to 40:46. Not all, however, show responses to dT:rA and rA:rU. 

he proteins responsible for enzymatic activity in embryonic, leukemic, and 
cer cells are now being purified and compared. | i 


amination of the Mason-Pfizer monkey virus shows that it has all the 
‘biochemical and biophysical features of the RNA tumor viruses of other 
species. The virus has a, density of 1.16 g/cm" and contains a 70S nucleic 
cid that bands in as ВМА in a С5,50 gradient. The virus contains some low 
olecular weight RNA as well as збше RNA-DNA complex.. The virion can be 
iptured to yield a 1.23 g/cm? density nucleoid. Both RNA instructed DNA 
olymerasé and DNA polymerase activities are associated with the virion. 


1 human milks positive for type-B particles by electron microscopy contain 
articles that band at densities characteristic of known RNA oncogenic viruses 
and contain RNA-dependent DNA polymerase. 


Significance to Biomedical Research and the Program of the Institute: 
Elucidation of the molecular mechanisms involved in oncogenic viral replica- 
. tion and in cellular transformation may ultimately provide a rationale for 
effective control of neoplasia. Research by contractor and other investiga- 
tors on "reverse transcriptase” during the current period has added а new 

'. chapter in the knowledge of genetic processes in mammalian cells. The 
polymerase activity of extracts of human leukemic cells as compared to normal 
lymphocytes may provide a useful diagnostic tool for human leukemia. 


Proposed Course: Studies on the characterization of viral and host enzymes 
"involved in viral replication and oncogenesis will actively continue. 


Date Contract Initiated: October 29, 1969 
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irus Antigens and Virions in Neoplastic: Cells. 


| ы: Studies of Herpesy 
Carcinoma: of “Human Cervix 


- Contractor's Project Director: Dr. Laure Aurelian 


pr. Jack Gruber 


то study the possible relationship between Herpes simplex: 
type 2 'апа the etiology of Squamous carcinoma | 


of the human cervix, 

Major Findings:. This is а new contract. The following studies will. 

immunofluorescence tests as a 
2 and cervical neoplastic cells. _ 
V-2 antigens detected in neoplasti 
ence of antigens and that of virig 
n of the biologic and biochemical 
with those of.HSV-2 isolated from 


celis. (3) Correlation between tlie pres 
with herpetic morphology. (4) Compariso 
properties. of such virions, if detected, 
genital blisters; 


Although serò- 
role in oncogenesis 
le, it cannot 


+. 


measures against this disease will be provided, 


Proposed Course: The studies outlined above have been initiated and will be 
— — aaa E N : 
continued. I | | у 


Date Contract Initiated: May 5, 1971 
Po ert ae E Ё[ 


MASSACHUSETTS СЕМЕВАТ, HOSPITAL (NIH-71-2174) 
А (QNIH-71-2174 


Contractor's Project Director: Dr. Paul C. -Zamecnik 
Project Officer (NCI): Dr. Timothy O'Connor 
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indings: This is a new contract. Studies will be carried out on the 
al nucleic acid, the transfer RNA, and the group specific antigens. 


icance to Biomedical Research апа the Program of the Institute: 
vestigation should supply information concerning the group-specific 
ens which are major components of all known type C oncogenic viruses, 
cleotide sequences of the 70S viral RNA and knowledge of the 

iption process, and further definition of the translation processes 
g-infected cells. These three areas of investigation should provide 
standing of the molecular basis of viral replication and oncogenic 
sion of cells, and may provide a rationale for the control of viral- 


üced neoplasia. 


ст 


: The studies described above have been initiated and will 


71-2116) 


Acquisition of Human Materials for Use in the Search for Trans- 
e Agents in Human Tumors f 


X: Dr. Yashar Hirshaut 
“Dr. Jack Gruber 


bjectives: To gather sera and tissues from patients with tumors to be 
ed in the search for tumor-specific antigens and human oncogenic viruses. 


Мајок Findings: This is a new contract. Emphasis will be placed on the 
collection of specimens from individuals with specific kinds of tumors 25 
designated by the Project Officer. Tumors to be selected for special 
attention will be those for which evidence has accumulated suggesting that 
“they are likely to Бе of viral origin. In an effort to improve the chances 
for detection and recovery of viruses or their antigens, specimens will be 
taken at various stages in the course of disease and from both patients and 
"their immediate relatives. For each specimen careful records wiil be kept 
of all clinical information which may be of assistance to the investigative 
virologist or immunologist in the interpretation of his data. 


Sienificance to Biomedical Research and the Program of the Institute: 


In the last ten years, rapid progress has been made in t 
animal viruses. Unfortunately, human studies have frequently been limited 


by the lack of suitable materials to be used in virus isolation and 
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Myeloblastosis Virus and will include analysis and characterization of. 


he study of oncogenic 


F ECC UM 


detection attempts. The proposed МИ: program at Memorial Ноз 


Title: Studies, of Non-virion Antigens 


‚ complete antigenic expression detectable by available serological reagents. 


Й 


for Cancer and Allied Diseases in New York City will provide cooperating 
investigators with a. sufficient number of specimens from tumor-bearing 


patients to permit ‘them to undertake intensive studies of the possible vira Е 


etiology: :of Byman cancer. | 


Proposed: Course: . The studies sur lined above have been initiated pu vili е: 
continued. m | I : 


Date ВСА March 1, 1971 


UNIVERSITY OF NAPLES, ITALY (NIH-71-2056 


Contractor's Project Director: Dr. Giulio Tarro 
Project Officer (МСТ): Dr. Virginia C. Dunkel 


Objectives: To obtain virus-specific, non-virion antigens from Herpes 
1 


simplex virus types 1 and 2 for use in tests on the possible etiological . 
role of these viruses in. selected types of human malignancies. 


Major Findings: This is а new contract. 


Significance to Biomedical Research and the Program of the Institutes 

This contract will study "early" non-virion antigen which appears іп cells 
infected with herpes simplex virus type 1 and the possibility that such. 
antigen may appear in cells infected with herpes simplex virus type 2. The 
detection of such antigens in tumor celis would provide evidence for the. 
incorporation of the virus genome in the absence of viral replication or mot 


The determination that these antigens are specific markers for the presence 
of virus genomes within tumor cells would provide addition 


an etiological role in selected human mali gnancies. 
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Proposed Course: The studies indicated above have been initiated and will | 
continued. 


Date Contract Initiated: April 9, 1971 


OREGON STATE UNIVERSITY (NIH-71-2175) 


Title: Study of the Replication and Function of Nucleic Acids from Oncoger 
Viruses | 


supportinj . 


ontractor's Project Director: Dr. Georgé S. Beaudreau 


ect. Officer (NCI): Dr. Albert J. Dalton 


objectives: To study the enzymatic and biochemical changes occurring during 
rmation by oncogenic viruses and to relate these biochemical 2 
bservable ultrastructural events and alterations. 


р] 
ransfo : 
adifications to o 


Dr Findings: This is a new contract. The work scope involves an 
tensive enzymatic and biochemical investigation of the early events 
ollowing infection and transformation of chick embryo tissue culture by 


he MC29 strain of avian leukosis virus. 


significance to Biomedical Research and the Program of the Institute: 
iruses.are known to be the essential elements in many animal tumors. They 

e thought to be an imperative factor in a number of malignant human 

seases. А study that might elucidate the early changes in cells after 
ection (up to 10 hours) by a known tumor virus is of extreme importance 

or the understanding of the mechanisms leading to uncontrolled growth. и 
‘Studies of such kind make valuable contributions to providing a rationale 


ate Contract Initiated: June , 1971 


LIC HEALTH RESEARCH INSTITUTE OF THE CITY OF NEW YORK (NIH-71-2129 


itle: Evaluation of Methods for Isolation of Virus from Human Neoplasia 


ectives:. To conduct a systematic and comprehensive study to evaluate 


a 


sthods for the isolation of viruses from human neoplasia. 


Major Findings: This is а new contract. Attempts will be made 
eviruses from human sarcomas and other neoplastic tissues by use 
ion available from current studies on tumor viruses in other animals. 

Combinations of a variety of physical, chemical, and biological techniqu 


ificance to Biomedical Research and the Program of the Institute: 

Ssential element of the SVCP is the conduct of collaborative research 
ated to the development and/or application of various methods for the 
metection of virus associations with human neoplasms. This project will 
Provide useful, perhaps essential, information to this area of the SVCP. 


. 
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Proposed Course: 


The Studies outlined above have been initiated and will 
continued. E 


Date Contract Initiated: April 27, 1971. 
—n— Ex 3 


ALBERT EINSTEIN COLLEGE OF MEDICINE (NIH-71-2251). 
Contractor's Project Director: pr. J. Thomas August 
—— F Director 

Project Officer (NCI): Dr. Timothy O'Connor 


Major Findings: 
following research activities: (1) in vit 
enzymes, nucleic acids 


malignant transformation of the cell. (4) Anal 


ysis of virion composition 
cell structures and co 


; mponents active in virus 
replication. (5) Isolation and genetic charact 


Е virus-specific react 
transformation. 


erization of mutant Viruses 
ions Significant in virus 


i with 
netic message into cells and its expression in 
virus replication and malignant cell transformation, 


Knowledge is also 


This project 
5 group of investigators 
cts of the tumor virüs- 


proposes to concentrate the eff 
in molecular biology on the £ 
celi relationship. 
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1MMUNULUGY GROUP 
-------- 


Dr. Paul H. Levine, VLLB, Etiology Area, Chairman 
Dr. Herbert J. Rapp, CG, Etiology Area, Vice-Chairman 


CHILDREN'S HOSPITAL OF PHILADELPHIA (PH43-66-477) 
LTIDPDREN'S HOSPITAL ОР PHILADELPHIA (PH43-66-477) 


Title: Interference and Immunofluorescence Studies with Cell- 
Lines Derived from Leukemias and Lymphomas 


Contractor's Project Director: Dr. Gertrude Henle 
Se. ey x D e Li. a TE RES . 

Project Officer (NCI): рг. Virginia C. Dunkel 
— ——-—-—-——-——— . 


Objectives: (1) To assess by immunologic, virologic, and 
epidemiologic means? the relationship of EB virus to Burkitt's 
lymphoma and infectious mononucleosis; (2) To devise methods 
for improved propagation of the EB virus. : 


Major Findings: Immunofluorescence studies on cells from 


revealed that in only 5 of 79 Burkitt's lymphoma biopsies were 
cells found which contained EB viral antigens. When biopsy 
cells were placed in culture, EBV antigen-containing celis 
appeared within 3 to 7 days in 68% of the preparations repre- 
senting from 0.1 to 5% of the total cell population. 


Exposure of human lymphocytes to EBV derived from the НЕЈХ 
cell line led to establishment of five continuous lymphoblastoid 
cell lines. Co-cultivation of Gibbon lymphocytes with x- E 
irradiated EBV positive IM cells resulted in the establishment 
of lymphoblastoid cell lines. These cells were determined 
cytogenetically to be of Gibbon origin and contained EBV. 
Injection of such cells into autochthonous animals failed to 
produce tumors or any other signs of iliness, but the animals 
developed antibodies to ЕВУ within seven to ten days... 


The separation of early antigen from viral capsid antigen 
necessitated retesting of sera from patients with various EBV- 
associated non-malignant and. malignant diseases. Preliminary 
findings suggest that the early antigen (ZA) is more dissase- 
aSsociated than the viral capsid antigen, and that patients 
with infectious mononucleosis, Hodgkin's disease, chronic _ 
lymphocytic leukemia, and Burkitt's lymphoma, were more likely, 
to have antibodies to the early antigen even with low УСА 
titers. Normals: generally did not have antibodies to the early ` 
antigen, even with high УСА titers. туо different patterns оғ 
immunofluorescence were observed: (1) Diffuse Staining (D) of 
nucleus and cytoplasm of infected cells, and (2) restricted 
staining (R) of masses in the cytoplasm. The transitory 
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„ЕА response in infectious mononuücleosis is almost éx- 


yely Qf the anti-D type. Іп Burkitt lymphoma (BL) and 
pharyngeal carcinoma (NPC) both anti-D and anti-R are ` 
ently present, but in BL anti-R is usually dominant or 


qu 
Foniy antibody whereas in NPC the reverse seems to be true. 


ор 


nificance to Biomedical Research and the Program of the 

Ctute:  Herpes-type viruses have been shown to cause lympho- 

icular diseases in chickens, rabbits, and monkeys. This © 

tract. has contributed а great deal of knowledge to our 
standing of EBV infection and the definition of antigens 

antibodies relating to EBV. The studies performed by the 

tractor support the hypothesis of an etiologic role for EBV 


ynphóma. 


Фозей Course: The ,contractor will concentrate on the 
А cterization of the early antigen and the evaluation of 


| 

| | 
ts. importance in human lymphoma by seroepidemiological | NS 

wm. па mm Г ~ Є 4 К | 

| 

| 


te Contract Initiated: January 1, 1966 
= 
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NTERNATIONAL AGENCY FOR RESEARCH ON CANCER (NIH 70-2075) 


itle:  Seroepidemiology Studies of Nasopharyngeal Carcinoma 
nd Burkitt's Lymphoma "š ; 


Contractor's Project Director: “Dr. С. Blaudin de The 


roject Officer (NCI): Dr. Robert H. Depue 


To investigate the relationship of EBV to naso- 
and other malignancies. 


Objectives: 
pharyngeal carcinoma, Burkitt's lymphoma, 


Major Findings: Several lymphoblastoid cell lines were 
developed from patients with nasopharyngeal carcinoma. The 
алате conditions for optimüm production of EB virus have 

‚= been determined, and two selective lines have been sent to 
Pfizer for large scale production and standard antigens for the 
IF test. The radio-labeled antibody test (PRILAT) has been 
developed in conjunction with immunofluorescence tests for 
studying of ЕВУ antibodies. 


Significance to Biomedical Research and the Program of the 
Institute: High EBV antibody titers have been associated with 
nasopharyngeal carcinoma and Burkitt's lymphoma. Since ful- 
fillment of Koch’s postulates in humans is unethical, 
direct evidence for etiology can be obtained by combining 


the most 


d 
Ww 
- 


т ерачешьолоуасаь ana viroiogical expertise. This con&gract,- 
“developed. through collaboration of investigators of inter- ` 
national repute, provides a program through which evidence of: 
the etiology of EBV to PNC can be evaluated.. КЕ 


Proposed Course: Case control studies on PNC will be devel-- 
oped... The sera collected will be tested for EBV-related anti 
bodies by PRILAT and immunofluorescence. 


Date Con£ract Initiated: January 1, 1971 
| Мо 


- 


JOHNS HOPKINS UNIVERSITY (NIH 71-2109) 


НЕ > » "m ` Ë Z i 
Title: Anti-tumor Reactivity in Patients with Leukemia anda 
Lymphoma | E 


Contractor's Project Director: Dr. George W. Santos ; 
Contractor's Project Director Sant | 
Project Officer (NCI): Dr. Ronald B. Herberman 
— : 


Objectives: To develop information regarding principles of | 
tumor immunology in man that may be rationally employed in. H 
the design of immunotherapy trials. To correlate the results р 
of several tests of cellular and humoral anti-tumor reactivity | 

Ч 


Major Findings: 


Significance to. 
Institute: The 
specific antigen in 
“patients at different stages of dise 

rational immunotherapy. 

also will permit close monitoring of the patient's response to 
the conventional and current methods of therapy. The use of 
simultaneous tests on the same patient material will permit 1 
evaluation and correlation of tests using different methods | 


Proposed Course: To test selected patient specimens for | 
ceilular and humoral anti-tumor reactivity, thus leading to E 
full implementation of proposed objectives. 


Date Contract Initiated: May i, 1971 | | 
-act initiated 
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рстту OF MINNESOTA (МІН 69-2061)... 


vTumor-specific Transplantation Antigens in Solid Tumors 


ontractor's Project Director: Dr. Charles F. McKhann 


foject Officer (NCI):. pr. Charles W. Boone 
pjectives: TO detect: and characterize tumor-specific antigéns 
zn human tumors, and to characterize the serum-mediated. and 
-mediated immune response фо the tumor-specific antigens. 
or Fimrdings: A reproducible in vitro assay for cell-mediated 
This test appears to work well for both 
Using this assay, the presence of a 
ocking antibody was demonstrated in a patient with Rhabdo- 
"arcóma. The in vitro immunization of normai mouse spleen. cells 
igainst two syngeneic methylcholanthrene induced sarcomas was 
arried out successfully. | ; 


Ма) 
ппъп| Еу was developed. 
nimal and human systems. 


cal Research and the Program of the 


nstitute: By analogy to animal model systems of viral 
содепез15 , if а virus is related to cancer, causation in. B 
a cross-reacting tumor-specific antigen may Бе involved. 
ana characterization of, cross-reacting tumor- 

ns in human tumors has already provided leads 

1 type of tumor is most likely to have 


а ificance to Biomedi 


pecific antige 
s, to which morphologica 
a virus causation., 
; nvestigator will intensively 
study patients with tumors of a given histologic type for their 
'éllular and humoral immune responses during the application of 
e customary modalities of therapy such as surgery, x-irradia- 
He will also аррју his. in vitro assay to а large 
looking in particular for 


oposed Course: The principal i 


tion, etc. 
“number of human cancer patients, 
cross-reacting tumor-specific antigens. 


' Date Contract Initiated: April 14, 1969 


UNIVERSITY Or NEW YORK (NIH 71-2137) 


RESEARCH FOUNDATION OF STATE 


Title: Haptene-induced Immunotherapy of Epic 


I 


ein 


Contractor's Project Director: Ог. Батуга К 


Project Officer (NCI): Ог. Charles W. Boone 
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"Objectives: 


, Major Findings: The principal investigator has developed а 


-in patients -previously made sensitive to the compound. The 


ro implementation of proposed studies. 


Churchill’. 


Project Officer (NCI): Dr. Charles W. Boone 


то extend рї. К n's: айа а: concerning the 
of some superficial basal cell carcinomas and squamous cell 
carcinomas of the skin to more deeply seated cancers of the 
skin, vulva vagina, mucosa of the head and neck and _esophagu 


cells in vitro. 


ng basal cell багсіпопаѕ and squamous cell .. | 
carcinómas of the skin through. the application to the tumor 
of  dinitróchlorobenzene and other skin sensitizing :сотрочпӣѕ 


tumor-destructive effect appears to be a typical delayed hyper 
sensitivity réaction; and. occurs over a.concentration range o 
the sensitizer which appears. harmless. to normal -tissues. 

Significance to Biomedical Research and the Program of the `` 
Institute: - The determination. of. the applicability. of- -techniqu 
which have controlled or cured certain types of human cancer to 


other types of human cancer is of primary importance to general 
cancer. control. : 


Date Contract Initiated: May 25, 1971 


ROBERT B. BRIGHAM. HOSPITAL = MASSACHUSETTS US Ti- 22172) 


Title: Tunor-specific Transplantation antigens in. Solid паљења 


Contractor! 5 Project Director: Dr. John David and Dr. м. H. 


Objectives: To search for Ее characterize tumor- -specific 


Major Findings: In the last year, studies on a guinea pig 
hepatoma system showed that the interaction of sensitized 
iymphocytes with tumor cells does indeed result in the release 
of macrophage migration inhibitory factor (MIF). The separation 
of guinea pig MIF from lymphotoxin was achieved. At present, а 
large series сЕ human cancer patients are being tested for 
evidence of celiular immunity to their own tumor as shown by 
inhibition of macrophage migration. 
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^ for tumor distinctive antigens. The finding of cross- 
tumor antigens can provide leads as to which morphologi 
of tumor is most likely to have a virus causation. | 


roposed Course: To continue to screen human tumors for 
stinctive antigens using the MIF assay. 


e Contract Initiated: March 12, 1969. 


ERSITY. OF TEXAS - M.D. ANDERSON HOSPITAL (МІН 71-2178). 


itle: Immunological Reactivity in Humans with Neoplastic 
5, 
isease 


ractor's. Project Director: Dr. Joseph с. Sinkovics" > iis 
oject. officer (NCI): Dr. Berton Zbar 


jectives: To apply an in vitro cellular immunity test де- 
уред. by the principal investigator to a number of patients 
| malignant diseases to demonstrate whether this test'can | 
be standardized and applied in a variety of neoplastic diseases.. 
"Ро. demonstrate how often patients show evidence of cell-mediatec 
dmmunity against their own tumor, and whether humoral factors 
can block the lymphocyte-mediated immune response. Subsequent 
‘to standardization the test may be applied in epidemiological 
studies to determine if an environmental agent is responsible 
for the disease. Also, a survey of tumor-specific antigens 
can be undertaken. | ; i 


Major Findings: Evidence has been provided by the principal 

investigator that he can demonstrate specific and non-specific 
lymphocyte-mediated immunity in vitro on a small number of | 
tumors. This contract began very recently, thus is in process 


of implementation. 


Significance to Biomedical Research and the Program of the ` | 
Institute: The identification of tumor-specific antigens is 
` Of primary importance to the etiological studies of human 


‚=. 


Cancer. The etiology of a human tumor may be identified when 
à practical, immunological technique is combined with 
epidemiological studies. ТЕ is hoped that the test developed 
by this contractor may be one of such techniques. 
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representing a variety of malignant diseases will be tested 
leading to standardization of the test described, 


| E 
Proposed Course: As the contract is implemented, more pati 
Date Contract Initiated: April 30, 1971 


ТЕН SYSTEMS GROUP (NIH 70-2200) 
Title:  Virai Antigens and Anti-Viral Antibodies 


Contftactor's Project Director: “Dr. Norman Weliky 
Project Officers (NCI): Drs. Vincent W. Hollis and Tibor ` 


Borsos 


Objectives: To purify, Separate, and characterize the antigens 
in Rauscher leukemia virus and the corresponding anti-viral | 
antibodies. ; ES i 


Major Findings: High capacity immunoadsorbents, prepared by ` 
crosslinking: mouse. serüm with ethyl chloroformate or. glutaral- 
dehyde, or cyanogen bromide activated Sephadex G-200, are SAM 
effective in removing àll mouse serum antibodies from antiserum 
except that to a Beta~lipoprotein. Mouse Beta-lipoprotein ЈЕ 
isolated with dextran Sulfate inhibits the antiserum reaction, 
but it does: not absorb antilipoprotein antibody as an immuno- . 
adsorbent after chloroformate crosslinking. The lipoprotein 
antigen was not found in the supernate from a chlóroformate 
crosslinker mouse serum preparation. The large amounts of 
 €erosslinking reagents in the System are likely to block the 
antigenic determinants. НЕ o 

Significance to Biomedical Research and the Program of the 
Institute:  Antigens croSsreacting with murine and feline 
leukemia. virus have been reported in human Ieukemic cells, 
and immunofluorescence and two human cell lines by immuno- E 
diffusion (GS III). This contract, by purifying and | 
Separating all the antigens associated with a Known animal | 
leukemia virus (Rauscher leukemia virus) will provide direct 4 
evidence to confirm or refute the existence of thé cross- | 
reacting viral antigens in animal and human tumors. 


Proposéd Course: Adsorbents Will be prepare 
serum and Betà-lipoprotein to higher capacit 
a variety of coupling methods, including ald 
activated carboxyl, and dijazoniun coupling. 

adsorption, followed by chemical coupling, will be pursued, 


а by cousling 

У particles by 
ehyde, bromo, 

Ph 


` 
3 
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T ie ` | 


ary ammonium Sephadex and other polymers will also be 

j. Preparations will ре made using purified Beta~lipoprotein 
that its reactivity may be better determined. Retention of 
antigenicity of Beta-lipoprotein with blocked side chain 
stive groups will be observed. 


rn 


Contract Initiated: June 15, 1970 
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_ SPECIAL ANIMAL LEUKEMIA ECOLOGY SEGMENT 
Dr. Michael А. Chirigos,' УВВ, Etiology Area, Chairman 
| 7 Ре. Geotge J. Burton, VBB, Etiology Area, 
Vice-Chairman (Acting) and Executive Secretary 


CORNELL UNIVERSITY (МІН 71-2508, formerly PHA3-65-620), ITHACA, NEW YORK 


Title: Leukemia Studies.in the Cat 


Contractor's Project Director: Dr. Charles Rickard 
Project Officer (NCI): рү. M. A. Chirigos (Acting) 


Objectives: Cats with spontaneous leukemias and sarcomas will be subjecte 
to virus isolation procedures, in an attempt to obtain C-type virus strains. 
from a broader spectrum of neoplastic diseases in the cat. Oncogenic virus. 
strains were derived from lymphocytic leukemia/lymphoma or fibrosarcoma. 
Viruses from other leukemias and sarcomas are sought. The incidence of 
spontaneous leukemia and sarcoma virus infections in various populations of: 
cats will be investigated by virus isolation in tissue culture, followed by. 
.demonstration of complement-fixing group-specific antigen (COCAL test), 
electron microscopy, demonstration of "helper" activity or interference in 
focus-forming tissue culture procedures, and kitten inoculation. 


Cats which have been in contact with human cases of leukemia or sarcoma will 
be examined for presence of cat leukemia or sarcoma viruses. A virus- | 
isolated from such а cat can ђе used in serological tests of sera from the 
associated human patient and his family, to investigate the possibility that 
cat leukemia ог sarcoma viruses have infected humans. Тһе Sites of repli- . 
.cation of. cat leukemia and sarcoma viruses, and their possible mechanisms 

of horizontal transmission will be investigated. Insect transmission of 
these diseases will be attempted. The infectivity of various cat leukemia 
and sarcoma viruses will be tested in cats, dogs, and tissue cultures 
derived from various. animal species. 


Major Findings: (1) A direct fluorescent antibody (FA) test has been 
developed for the demonstration of the group-specific antigens of feline 
leukemia and sarcoma viruses. This is а sensitive method for the detection 
of infected cells from animals or tissue cultures. It provides à means of 
isolation of feline leukemia and sarcoma viruses by inoculation of tissue 
cultures, enhancement of viral concentrations by propagation for 2-3 weeks, 
and application of the fluorescent antibody test. The same method permits 
titration of the viruses by inoculation of tissue cultures with serial 10-. 
fold dilutions, growth for 10-20 days, and examination of the cultural celis 
by the FA technique. „Cat embryo cells were the most susceptible to infection 
by minimal doses (10 ) of feline leukemia virus, dog embryo ce]ls somewhat 
less (10 ), and human embryo cells still less susceptible (10 ), in a 
comparative study. The FA test was significantly more sensitive and 
discriminating in the demonstration of feline leukemia and sarcoma infections 
than the agar gel immunodiffusion, complement fixation, and electron 
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oscopic techniques. ТЕ was used effectively in serum neutralization 


with mast cell пара Virus was not found in single сагыз of | 
ipi feline osteosarcoma. and Rode icu Budding C-type virus. 


A stüdy is under мау to determine more ps diro 
The 


ainst both viruses. 
‘antigens these а. cat antibodies were: directed Бат. 


gesting that the agar gel tests detected antibody against cu e 


o£ 73 ebat or fetal dogs inoculated with feline leukemia or sarcoma 
es. 27 developed lesions of leukemia or sarcoma. The FSV-induced 
sarcomas: tended to regress; dogs carrying tumors had undetectable or low 
antibody titers against the feline group-specific antigens. Feline leukemia 
i induced lymphocytic leukemia/lymphoma in 10 dogs of 17 inoculated in 
tters, representing 3 successive cell-free passages. The lesions wer 
seminated lymphosarcomas involving the thymus gland, various body тушр 
nodes,. and other lymphatic tissues. C-type virus was readily demonstrated 
.by.E.M. in the neoplastic tissues. The incubation periods averaged about 
60:. ‘days. This experimental lymphocytic leukemia of the dog is of sufii- 
ciently high incidence and short latent period that it should be useful for 
chemotherapy and immunotherapy studies. Some of the dogs inoculated with 
feline leukemia virus had serum antibodies demonstrable in the agar gel 
‘precipitin test, but the titers and identification of the antibodies Бате not 
,yet been determined. 


(5) A feline liposarcoma virus has apparently been demonstrated in a tis 
culture inoculated with their.dtrain of feline leukemia virus. It had bee 
reported earlier (J.N.C.I., 42:987-1014, 1969) that liposarcomas occurred 
in experimental kittens in the first and second passages, but not in later 

passages. In the original and later experiments, 6 o£ 60 kittens in the 

· first and second passages developed liposarcomas. Ти the present work, 

cell-free virus from the neoplastic thymus gland of the original spontaneous 

Case (cat. F-161) was inoculated into a cat embryo cell tissue culture 

After 25 tissue culture passages, the cells transformed (whereas 


sue | 
a 
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ос А | || 
uninoculated cultures did.not). . Cell-free tissue culture fluid from th 
transformed culture, when inoculated into newborn kittens, produced multipl 
liposarcomas, lymphosarcoma, or both. It would appear that both liposárcoma 
and lymphocytic leukemia viruses are present in the transformed tissué |. . 
cultures. ....- Да | 


(6) The. group-specific internal antigens of feline leukemia and sarcoma 
viruses haye; been studied, in part with the collaboration of Professor `: 
Werner SchHfer of the Max-Planck. Institute for Virus. Research in Tübingen, 
Germany. . Опе component with a molecular weight of about 15,000 was found : 
only in feline leukemia and sarcoma. viruses, was. considered specific Ток 
the.feline species, and was referred to as feline "gs.-spec. antigen"; ^. . 
Another component with а molecular weight of about 33,000 was found to be 
shared by leukemia viruses of other mammalian (but not avian) species, and 
was called the "gs.-interspec. antigen". Evidence was obtained for the ^ 
presence of the gs.-interspec. antigen in the 1.16 density gradient band of 
tissue culture fluid from a.culture of bovine lymphosarcoma cells, and from 
two human. neoplasms--the Levine III tissue culture from a case of mammary 
Carcinoma and 6410 from a case of chronic myelogenous leukemia. vos 


(7) Sera.from many leukemic or clinically normal cats gave precipitin lines 
in Ouchterlony tests against various strains of feline leukemia and sarcoma 
virus. · There is evidence of different. serotypes in that a single serum can 
react with one or more strains, but not all Strains of the viruses. . Some, 

but not all, sera that produce a positive agar gel precipitin line, also 
neutralize 2 or 3 1083. of the same viruses in tissue culture. The agar gel 
test was thus more sensitive than the serum neutralization test, or detected 
a different kind. of antibody. Certain normal cat sera neutralized two А 
serotypes of feline leukemia virus. Three cats maintained in an isolation : 
ward apparently gave evidence of seroconversion: they initially gave negative 
Ouchterlony tests, which were positive one month later. The positive sera 
from normal or leukemic cats. show precipitin lines of identity with purified 
virus surface ("v") antigen, but not with purified gs-antigens of feline 
origin or with disrupted murine leukemia virus. бега from one human 
leukemic and three human members of his household gave negative Ouchterlony E 
tests against.a feline leukemia virus isolated from the human leukemic's pet | 
cat which also had leukemia, and against other strains of feline leukemia А 
апі sarcoma viruses апі purified 8s-antigens. 


(8) More specific antisera have.been ргерагей against the gs-interspecies | 
("gs3") antigen, which has been found in the leukemia viruses of the mouse, | 
cat, hamster, апа rat. Such reagents аге expected to be useful to search ü 
for evidence of leukemia virus antigens in human, cow, and dog neoplasms and | 
tissues.  À gs-interspecies antiserum was conjugated for use in à direct | 
fluorescent antibody test. It gave positive tests for gs-interspecies p 
antigen in human, cat, and dog cells infected with feline leukemia or | | 
sarcoma viruses, and also with mouse tissue culture cells inoculated with | 

Moloney murine sarcoma virus. Тһе same conjugate gave negative FA tests 

with the same mouse tissue culture cells (373) which had not been inoculated, | 
normal dog embryo tissue culture stimulated by PHA, tissue cultures from a 

dog with erythroleukemia (with and without PHA), a dog mammary tumor, a dog 

eye tumor, a bovine lymphosarcoma tissue culture, NC-37 cells infected with | 


140 


on-Pfizer monkey virus, two ndrmal' uua tissue culture. lines. (НИЕ. 
and NC-37), a tissue culture from à human melanoma, a tissue culture 
‘a human retinoblastoma, normal mouse primary тише tissue cultures, 
d normal dog embryo (13th T.C. passage). _ | Мет 


|) Feline leukemia or sarcoma viruses, ‘or infected cells, have bean: supplied 
о 18 other research workers. There have been 13 publications. же 


ficance to Biomedical Research and the Program of the Institute: hes d 
‘ose association of cats with humans suggests that the possible. common 
ogy of human and cat leukemia and sarcoma be carefully investigated. 

n addition, cat cancer studies will provide the most useful and practical. 

el systems for research. It appears that cat leukemia virus can under ` 
n. circumstances, cross species barriers to induce tumors. in the. dog, — 
15 also closely associated with шап. 


~ 


ed Course: The incidence of feline leukemia and sarcoma viruses will 
rmined in various cat populations, using isolation in tissue culture ~ 
£ rescent antibody testing of these cultures. Serological tests for ^ 
ibody in cat sera will be investigated further, and the antibody ^ ^ | 
characterized by serotype. Attempts will be made го demonstrate the Коа 
terspec." antigen in leukemia: and sarcoma viruses, infécted cells, and 

her uspect materials from various’ animal and himan- neoplasms." ‘Further. 
finement of reagents for these tests will be carried out. JFietd isolates: 
гре viruses from feline TEE leukemias, о cima 


ompared' in ieutrelisatibn tests in tissue culture for evidence. "o£. - 
distinct че serotypes. Experimental kittens will be used to catablish the | 
etiology of additional feline leukemias, sarcomas, and. other. ‚ пеор 
Jb in and: ‘fetal Pinta: will be inoculated with feline viruses to determi 


Date Contract Initiated: June 23, 1965 


. UNIVERSITY OF INDIANA (NIH-69-2048) INDIANAPOLIS, INDIANA 


Title: Characterization of the Twiehaus Agent of Avian Reticuloendothel liosis 


| Gontractor's Project Director: Dr, Alvin S. Levine 
| Project Officer (NCI): Dr. Michael А. Chirigos 


Obidctives: (1) To increase Twiehaus virus production in tissue анна 
(2) То develop an in vitro assay for Twiehaus virus, including immuno- 
fluorescence techniques. (3) То continue efforts to concentrate virus from 
infected bird tissues and possibly from tissue culture. (4) To continue. 
"Studies on the immunological, physical, and chemical characteristics of 
Twiehaus virus. (5) To continue oncogenicity studies of Twiehaus virus in 
hamsters and to further define the potential of this virus to induce tumors 


in mammals. 
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the technique of negative staining (PTA) demonstrated the following ultraz. 
structural characteristics: (1) A sequential disassembly of the structure 
of the virion was observed. (2) The virion appears to be triple-layered: а. 
central shell; a dense homogeneous, intermediate layer; and an outer envelop 
bearing short, compact, fiber-like projections. (3) The overall diameter 
of the viral particle measures 750-900 А in thin-section, and is estimated 


М 


as 800 À in the PTA preparations of virus receiving no prior treatment. 


TUE 


Reticuloendotheliosis virus was purified from liver and: spleen homogenates. 
and chick embryo fibroblast Rollacell cultures by a series of differential, 
velocity and sucrose density gradient centrifugation methods. This enveloped 
virus маё found to have the following properties: (1) А diameter of. 
approximately 100nm. (2) A buoyant density in sucrose of 1.16-1.18 g/cc. 
(3) Single-stranded ЕМА at an estimated concentration of 8 percent. (4) DNA 
polymerase activity. E 


Immunological studies on purified reticuloendotheliosis virus from infected 
chick embryo liver cell culture fluids gave the following results: (1) 
Sucrose gradient banded yirus from chick embryo liver cell culture fluids 
did not cause death on injection into day old chicks. (2) The purified 
virus on inoculation into. chick embryo fibroblast cultures gave positive 
immunofluorescence by the indirect method using..fluorescein isothiocyanate | 
labeled rabbit ‘anti-chicken gamma globulin. (3) Two non-chick antigen lines. ` 
were obtained in immunodiffusion slides with chicken anti-reticuloendo- - e 
theliosis virus sera. (4) Examination Љу electron microscopy of the denser 
of the two precipitin lines showed intact viral particles. (5) The denser 
of the two precipitin lines stained with Sudan Black В. (lipid stain). 
(6) Enhanced iümurocytolysis with rabbit anti-reticuloendotheliosis virus 
Serum was observed in reticuloendotheliosis virus infected quail embryo 


fibroblasts. The antiserum was absorbed with normal chicken liver powder. 


"Tests to confirm induction of a tumor by reticuloendotheliosis virus in. | 


hamsters are in progress: (1) eighty newborn hamsters were inoculated 
with a preparation of 20 percent homogenate of hamster growth having a 
chick ID,,/ml REV titer of <1 х 10 . No tumors have been observed among 5i 
survivors. (2) Fifty newborn hamsters were inoculated with supernatant 
fluid from chick embryo liver tissue cultures made from nineteen day oid 


.embryos that were inoculated in vitro with reticuloendotheligsis virus. The 


infectivity titer of REV in the supernatant fluid was 2 x 107 chick ID.j/ml. 
No tumors have been observed among 37 survivors. (3) Forty-nine newborn 
hamsters were inoculated with supernatant fluid from chick embryo liver 
tissue cultures having an infectivity titer of REV of 9 x 10^ chick то mi. 


No tumors have been observed among 34 survivors. 


Collaborative studies are in progress with Life Sciences, Тас. under Contract 
No. PH69-63, to determine if any relationship exists between Marek's disease 
herpesvirus and RE virus. Preliminary. data suggest that chicken. REV immune 
sera from Indiana University (Levine) neutralized Marek's disease herpes- 
virus in vitro. The specificity of the test is not known. Gel diffusion 
tests using the above chicken REV immune sera did not give precipitin lines 


with МОНУ antigen. бегиш from an uninoculated coutact control chicken caged 
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.of focus forming units and by production of a precipitin line... 
НУ antigen in the gel diffusion test. The prevalence of MDHV in 
t line Indiana Farm Bureau chickens is not known. : Lais. 


of modes of horizontal transmission of reticuloendotheliosis virus, 
.T, in chickens has been. completed: (1) Titration of different | ^. -— 
(liver, spleen, lung, brain) froma moribund bird shows the level of ` 
ivity of virus is essentially the same throughout the chi ar 
dividually, moribund birds vary widely in the titer of infectious |  . 
recovered. A range from 1.85 to 5.5 ID, /ml (log base 10) by titration 
liver specimens was observed. (3) feather dandruff was always 
ve for infective virus. (4) Relative susceptibility of day old ` 


cken. 


S were tested. The most susceptible routes were found to be _. 
amuscular, subcutaneous, intraperitoneal, and intracardial. The least. _ 
eptible routes were found to be by the alimentary canal, intranasal, and 
anial. (5) Contact transmission studies show: (a) Simulated | ^ 
га contact ratio of forty inoculated to forty uninoculated gave. а 33... 
serologic conversion of the contact controls without evidence of 
endotheliosis in any bird but those inoculated. (b) Supported on 
litter the contact ratio- of forty inoculated to forty ` Mi: 
ted gave a 13 percent serologic conversion of uninoculated. (с). 
téd.on wire above litter the contact ratio of one-hundred twenty ПП. 
lated, to thirty uninoculated gave а 25 percent serologic conversion of ` 
nóculated. .(d) Fifty uninoculated controls held in the same chicken. . 
the inoculated birds, but not in contact (cages kept at a distance), ` 
a period of forty-two days, gave no evidence of disease or serologic ` ` 
Version in the sera taken from thirty birds at random. | 


True. (ze 


+. 


culoendotheliosis virus (REV) has been reported to lack the gs~antigen. ` 
thecavian sarcoma-leukosis complex. А repeat of these studies using | 

ded virus which had been pelletized, resuspended in buffer, and ` | 
rrifuged on;a sucrose density gradient for 20 hours, gave a negative _ 
FAL test and a negative microimmunodiffusion precipitin reaction when | 
hamster antisera to Rous sarcoma virus, strain Schmidt-Ruppin (RSV-SR) , | 
Y ested with purified REV; however, when purified virus was treated with 
odium dodecel sulfate (SDS final concentration), positive tests were 

med when the treated virus was reacted with hamster anti-RSV-SR sera. 
e results have been confirmed using virus purified from infected chicken 
ers and spleens, as well as tissue culture-produced virus in chick embryo. 
ibroblasts from SPF flocks. Control preparations from uninfected chicken 
"livers and Spleens, as well as from uninfected chick embryo fibroblasts, 
Save negative results. The immunodiffusion precipitin test,. using chicken 
antisera to purified REV in 1% Noble agar with 8% NaCl, gave negative 
"reactions when tested against purified Rous sarcoma virus and avian my&lc— 
'blastosis virus; however, sodium dodecel sulfate-treated Rous sarcoma virus 
‘and avian myeloblastosis virus gave precipitin lines when reacted with 
Chicken anti-REV sera. Тһе positive control test gave precipitin lines 
‘with purified and SDS-treated REV. The negative control test, using 
Preparations from uninfected chickens or sera from unimmunized chickens, 
‚914 not give precipitin lines. 
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fibroblast and сп. k embryo liver celis did hot give cross-reactions wath 
the following strains of Rous sarcoma virus: Bryan, Carr-Zilber, No. 599, 
Harris, Schmidt-Ruppin and RAV- 2. The Cross-immunofluorescence tests with 
Marek's Disease Herpes Virus were also negative. Polyacrylamide gel 
electrophoresis. ‘studies have Shown | common bands: when purified reticulo- 


 endotheliosis virus Strain T was compared with Rous sarcoma virus and 


avian myelóblastosis Virus, after the sucrose gradient purified viruses 
had been treated with sodium dodecel sulfate plus 8M urea and stained 
with aniline’ black. There remains a need for a rapid and easy in vitro 
assay of REV. At. this time the: immunofluorescence test is most | useful, 
but requires con iderable attention and time for good results. Serial 
passage *of virus in chick embryo fibroblasts has not been carried beyond 
the third transfer.. Third, fourth, and sixth blind passages "have proven 
negative by test .for infectivity, immunofluorescence,. and immunizing | 
ability. 


Significance to Biomedical Research апа the Program of the Institute: 

The avian feticuloendotheliosis virus is a leukémogenic virus prevalent 

in many flocks-of chickens, and is said to be transmitted both: horizontally 
and vertically. The” ‘biologic ‘characteristics “and the understanding of the 
chemical, physical, and immunological nature of the agent may Бе applicable E 
to the possible ‘tole of viruses as etiologic agents in human neoplasia." of 
equal importance is the determination of whether oncogenic viruses of 
animals have the capabilities to replicate and induce neoplastic diseases 
in: man. The avian viruses must be evaluated RE this potential. | 


Р Course: Develop a rapid ‘and easy in vitro assay. .system for 


‘reticuloendotheliosis virus, strain T. О Repeat and i extend the chemical 


studies on the nature ОБ the nucleic acid composition of the reticuloen- 
dotheliosis virus, strain те  Attenuation of ‘reticuloendotheliosis virus, 
strain T, for vaccine strain(s). Study the interaction of reticuloendo- 
theliosis . virus, strain T, with Marek's disease herpesvirus in vitro and 
in vivo to determine i£ interferencé or potentiation results. These studies 


· are | being. carriéd out in collaboration with Life Sciences, Inc., St. 


Petersburg, Florida. 


Date Contract Initiated: May 8, 1969 
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OF CALIFORNIA (NIB-70-2048), 


# 


ukemia and Sarcoma Viral Studies 
ect Director: Dr. Leo K. Bustad 


у: Dr. Michael А. Chirigos 


ives: (1) To determine the oncogenicity, comparative pathogenicity 
vitro, species iefectivity of subhuman primate leukemia по sarcoma 
(2) ontinue studies to compare, in vitro, the Species infectivity. 
gate cms and feline sarcoma Leukemia vires па oense cell: 
rious species; (3) determine the pathogenesis of the diseases in- 
ү virus and the sarcoma-leukemia virus complex in -differ- 
call and pathologically; (4) continue Studies on the- 
smissibility of the feline myeloproliferative syndrome 
studies on spontaneous and radiation-induced osteogenic 
erform cooperative studies on the. radiation-induced myelopro- 


a spontaneous fibrosarcoma in а woolly monkey 
I ne f normal woolly monkey muscle cells. C-type · 
ated in.an early passage and is being replicated. Electron 
> mination of the cultures after the third and sixth passages- 
"ег of budding and mature virions measuring approximately 95: шие. 
is and buoyant density very closely resemble those ofcat 
ing the major difference. А suspension culture of lymphocytes: ^ 

је wi eous lymphosarcoma is in the 14th passages ' 77707 
has. shown large.numbers of extracellular. 

y similar to mature C-type oncogenic virions. Тһе - 
ely 95 mu in diameter with.an electron dense nucleoid =. 
solution at a density of 1.14-1.16 g/cm3. 
Immunodiffusion tests . 

feline-leukemia virus-gsi-antigen serum showed no reaction 
nian. agents. Fluorescent antibody tests using dog anti-feline-: 
‘on celis replicating the simian virus, showed a positive 
ly with the gibbon ape lymphoid cells. Tests for RNA-dependent 
rase showed positive reaction in woolly monkey virus 89 with AMV 
n ape lymphosarcoma virus. was assayed for FNA-dependent DNÀ 
зе. activity over a range of detergent concentrations. Incorporation 
NAse-sensitive, RNAse-insensitive, and acid-insoluble product was 
but low, when compared with avian myeloblastosis virus which was 
а control. | Species infectivity studies with woolly monkey virus 
ositive infection in two human and two nonhuman primate cultures, but 
| "not observed in bovine; feline or canine cultures. Bovine anti-FSV 
scrum srepared by inoculating bovine cells transformed in vitro with FSV into 
ie autochthonous host, manifest titers of 1/1012 by passive hemagglutination 
d 1/16 by upted FeLV.. The 


é to rest in sucrose 


he particle have not been detected. 


com 


immunodiffusion against dist 
an 95% of FSV £ocus-forming 


от intact virions an 

| iti- 98V serum was found to neutralize greater th 

aits at serum dilution of 1/1250. The serum globulin fraction conjugated 
| - ritin was found to react 


о ith fluorescein isothiocyanate (EITC) and fer 
FeLV viral envelo 


pecifically against FSV and pe and associated antigens. 
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regressive tumor. This correlates with in vivo assays. 


tumors. Tumor growths in recipient pups occurred about 30-40 days after ` | 
birth. The transplantable tumors were detectable radiographically. Of ‘six. 
additional spontaneous feline fibrosarcomas examined by electron microscopy, 
two contained C-type viruses.  Celi-free tumor material prepared from three | 
of the six cats induced’ Ешноге in 17 of 20 kittens inoculated. Electron: i 
microscopic examination Showed‘ the presence of C-type büdding viruses; "Kit 

tens given multiple subcutaneous inoculations had tumors whose size was re- 

lated to the total quantity of inoculum administered. Studies. on cell 


In in vitro infectivity studies, FSV has infected cultures from cat, dog, cow; 


monkey, and man. А11 but the human and monkey cultures produced infectious 
virions Which could readily transform cat cells even after 10-20 passages. 
The virions from: infected human cultures, détectabie by electron microscopy, 
did not cause morphologic alterations of feline cultures after Several pas- 
sages. However, сак cells co-cultivated with infected human cells did cause 
morphologic alteration of feline cultures after Several passages. Clones of 
FSV-infected, transformed bovine and feline cultures have been. isolated and 
will be assayed for possession of a defective FSV genome that could be used 
to determine or rescue a leukemogenic agent from spontaneous cases. Relative 
to the effects of dose and host age on the pathogenesis of feline fibrosar- 
comas, it was found that decreasing the dose had similar effects to increas- 
ing the age. Characteristics observed were a progressive increase їп the 
latent period, an increase in the percentage of tumor regressions, a decrease 


histologic changes in tumor morphology, and a decrease in the ease of locating 
viral particlesby electron microscopy. Ап apparent increase was noted in 
resistance to tumors by kittens raised on queens previously used to raise 
FSV- or FeLV-inoculated kittens. Attempts to Produce FSV in sheep were 
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i nly iù poe less than 60 Mays. of fetal age, which "Най not. yët ` 
immune competence. The three tumors So produced all regressed | 


ays. 


hosarcoma and myelogenous Зарана were Кана рана by iu utero. 
of fetal puppies. Whole cell suspensions from tumors were: used~ 
mit lymphosarcoma. . Gross and histopathologic evaluations on first 

d passage lymphosarcoma recipients are Complete. Chromosome дет... 
fons show cellular invasion of all recipients' organs by donor. .. 
ап the emergence of a hypodiploid cell line. Preliminary. electron 
pic examination of tissue from pups with myelogenous leukemia has 
E 4 virus-like particles. About 12 liters of bovine plasma was. 
"and concentrated by continuous flow-zonal ultracentrifugation for. 
to determine whether virus-like particles isolated from inoculated. 
an be considered ás a leukemogenic agent. TM 


cance tc Biomedical Research and: the Pro ram of the lastitute: Ther 
earch objectives are relevant to human leukemia in that they. wil 
armination of whether the oncogenic animal viruses under study: can 
and transform cells of different species, including man, or induce · 
‘tic changes in selected animal species.: The suspected viral etiology 
subhuman primate tumors are of special.significance because. of their. | 
close relationship to man. The popularity of cats and dogs as pets, 
eased tremendously, and their importance in viral oncology as models | 
ctors is still of great interest and was reviewed in last year 's pro- 
‘The human population is in close and constant association with dogs 
cats; which are both known to be carriers of communicable diseases. Of 
ular concern, too,is that children have the most intimate association ' 
h se pets. The use of milk from leukemic dairy. cattle as a possib] 
to man has been reviewed frequently. Whether bovine, feline, -an | 
oplastic diseases are communicable to man is a question that must be | 
determined. It is possible that the cat is a reservoir for. leukemic viruses 
and that leukemia in man may result from incidental infection. The fact thz| 
oup-specific antigen of FeLV is also common to other animal leukemias. | 
S that the cat leukemia virus may be the prototype leukemia virus for 
all leukemias, including those of man. Although the evidence is incomplete, 
it enables speculation that cats may serve as excellent models. for a full 
understanding of lymphoreticular neoplasia, sarcomas, and myeloproliferative | 
rders of man. The radiation-induced myelogenous leukemia in dogs now .. | 
under study appears to be the best model for the study of this disease in me 


Proposed Course: (1) Characterization and species infectivity studie of 
the woolly monkey fibrosarcoma and gibbon ape ‘lymphosarcoma agents will con- | 
tinue and include biochemical, biophysical, and serological as well as 
biological activity of the virus in vitro and iu vivo. | The development of 
assay methods for the detection of oncogenic simian virus will be continued. 
Sera against these viruses are now being evaluated. (2) Investigation wil. | 
continue on feline sarcoma virus specified antigen using immunofluorescent, 
immunodiffusion, gel electrophoresis, and isotopic labeling techniques. (3; 
Study of humoral antibody responses of cats to FSV will be continued. Ап 
effort will be made to correlate the presence of neutralizing antibodies wil 
antiviral titers detectable by indirect hemagglutination or fluorescent 
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(4): Experiment 


(6). Attempts 
iral agent by cocultivation with canine 


origin. (7) Studies оп. 
and other animal species will 
lishment of their viral etiology. (8) Collabora- 
d with Dr. Max Essex. Department of Tumor 


5 under study. These studies are continuing to 


TRW HAZLETON LABORATORIES, INC. _(NTH-69 


-20 79) 


VIENNA, VIRGINIA 


Title: Etiology of Cancer in Dogs = 


Contract's Project Director: Dr. Erling M. Jensen 


Project Officer (NCI): Dr. Wilna Woods 


Objectives: · The overall objective of this contract is to determine whether 


Specific objectives are cellular and cell+free transmission of canine lym- 
phomas end sarcomas; histopathologic, immunologic, serologic, hematologic 
and virologic, tissue culture and electron microscopic Studies on Spontaneous 
and induced canine neoplasias, aS well as studies to determine whether a 
canine leukemia/sarcoma complex exists in the canine system. 


Major Findings: Whereas emphasis previously had been placed on malignant 
lymphomas, the Program has now been broadened to investigate the etiology of 
211 cancers in dogs. Seventeen different tumor tissues have been acquired, 
including mammary tumors, perianal: gland adenocarcinomas, osteosarcomas, 
fibrosarcomas and mast cell tumors. -Cultures of many of these have been 
initiated for in vitro Studies, and serum specimens have been collected for 
Serological studies, including immunofluorescence for the presence of в.з. 3 
antigens. Similarly, the serum from tumor-bearing dogs was also tested for 
5.8. 3 reactivity against FeLV-infected cells. In no instance was g.s. 3 
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А Sweden, to determine if true Strain differences 


viremia is corrélated with the antibody response ко 
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sitive reactions. Cells from dogs with undifferentiated Sarcoma, osteo 
nic sarcoma, hemangiosarcoma and a fibrosarcoma reacted strongly with t 
ologous serum (with the exception of the fibrosarcoma) and УТЕП а var 
sof other sera from tumor-bearing dogs.. None of these specimens. reacted w 
= lal dog serum. Similarly, a variety of normal dog cells did not rea 
the sera from tumor-bearing dogs. 


‚ employing the tritiated. uridine labeling technique have Dun con- 
d on the 32043 cell culture of a transplantable canine lymphosarcoma 
· cell tumor. A very strong peak of radioactivity at. а density.of.1.1 
18 grams/ml indicated the presence of RNA-cóntaining particulate: 
Та18 in the cell homogenate.  Cell-free passage of the peak fraction 
o, dog. embryo fibroblast cultures resulted їп similar uridine uptake wh 
was not observed in the control. Electron microscopy by thin section of 
elletized peak fraction from 32043 cells revealed numerous spherical 
rane-bound particles, many with dense nucleoids, with a diameter of 5 
) Although many of the particles bear a striking resembiance! to- 


liminary rescue studies with the вена murine mixed culture systen, ME 


ate the. validity of the tüdhnigüss used. Stock feline leukemia and sa 
coma viruses have been prepared and titrated. Rescue зеза в on seven: 


"ant cells Showing numerous nuclei. Bu titrations with this: ce 
hówed. that PHIS method is as sensitive for the detection of endpoin 


primariiy to lymphomas, additional stu studies are now being conducted with.a 
der variety of tumors by in utero inoculation. Mast celi tumor and tra 
pissible venereal tumor (TVT) specimens received from Dr. C. Rickard of 


Cornell University have been inoculated both in utero and into youn 


tv dà в. 
2 
9 
а 


In three attempts the mast cell inoculum killed the feti within а few day 
ТЕ is felt that this effect was due to the histamine normally found in th 
су cells. No tumors have developed after 57 days in two pups inoculated at 
. days of age. Similar abortion probla8ms have been encountered in three 
_ attempts to establish the ТУТ in utero. The reason for this problem is 
unknown. Inoculation of one adult dog did result in a tumor which.was pa 


into three 27-day-old pups. Tumors are developing and will be pasas to 
additional newborn pups. | ^ 


All of the dogs in long-term holding are currently being reviewed careful 
With an aim to terminating approximately 60 to 70 of the current 169 dogs 
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tissue culture cell lines, have been performed for the NCI ав a servite ` 
function during this period. : : 


The combined effectiveness of chemotherapy and immunotherapy on canine A 
lymphomas is being investigated. Previous reports from this laboratory have. 


described a transplantable lymphosarcoma-mast cell tumor which has now been > 


through 11 passages in newborn dogs. A tissue culture line derived from e 
this tumor and transplantable in dogs will be very useful in in vivo therapy 


Studies, since it affords a well characterized and reproducible tumor system. 


Experiments have been conducted to determine the optimal inoculum dose and... 
age of inoculation for such studies. Results to date show that tumor induc- 
tion requires at least 1х106 cells administered intraperitoneally or 1х105 .. 


cells intramuscularly, and that tumors do not develop when inoculated later = 


than 10 days post partum. 


Since combined chemotherapy and immunotherapy studies are also anticipated. . 


in dogs bearing spontaneous tumors, eight lymphosarcomatous dogs have been о 
obtained, and five of these have been used in dose-response studies with. `` 
cyclophosphamide. The three remaining dogs are being evaluated to determine. 


the course of their disease prior to administering therapy. Once the optimal. 


regimen of cyclophosphamide therapy is established to gain remission of the x 
tumors, immunotherapy will be initiated. Results thus far show that a single 
dose of 20 mg/kg of cyclophosphamide, administered either before or after 
antigenic stimulation, causes a marked decrease in the total peripheral 


` leukocyte count but does not affect either the primary or secondary humoral 


immune response. Studies are now in progress to evaluate the drug effect 


on the cellular immune response. Specifically, it will be determined whether 
the compound affects the ability of dogs to become sensitized to dinitrochlo- 


robenzene. 


Significance to Biomedical Reséarch and the Program of thé Institute: 
Because of the close relationship of dogs to man, as an intimate member of 
his household, it is important to determine whether canine tumors are in- 
duced by viruses, and whether such viruses can infect other Species, includ- 


ing man. By isolating, identifying, and Studying viruses found in both 


canine and human leukemia, lymphomas, and sarcomas, similarities may emerge 
which may link the disease in dogs with that of man. Аза corrolary, it is. 
also necessary to determine whether oncogenic viruses of cats can pass to 
man through dogs. | 


Proposed Course: (1) Continuation of the Screening of spontaneous tumor 
tissues and serum for the presence of either g.s. 3 reactivity or the pres- 
епсе of common tumor antigens and attempt to determine the significance of 
the reactivity already observed in these systems. (2) Studies to determine 
the identity and significance of the virus-like particles seen in the ` 
tritiated uridine labeled fractions of the 32043 cells. (3) Virus-rescue 


‚ Studies with canine tumor tissues will ђе continued. (4) The demonstration 


of the applicability of the XC cell assay system to feline viruses and the 
unique properties of the M-132 cell.system is a very significant observation 
and the various parameters of this System will be explored further. 
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· Thus, the protection achieved by low dose RSV (RAV-1) immunization could 


а 


(5) Since Herpesvirus saimiri is indigenous in one species of monkey, i.e., 
quirrel monkeys, but oncogenic in other species, i.e., owl monkeys and 

Warmosets, a similar situation may exist in the family Canidae. . This possi- 

{lity will be explored using canine herpesvirus in other canine or related 
ресјез. Arrangements are currently being made to obtain gray foxes, jackals, 

and dingos. Other members of the Canidae family being considered are the 

-ed fox, wolf and coyote. Та yivo and in vitro studies of the effects of 

he virus on these various species will be studied. 


ate Contract Initiated: May 26, 1969. 
Date contract NMirtraced: 


ontractor's Project Director: Dr. M. Michael Sigel | 
Project Officer (NCI): Dr. Gary Pearson 


Objectives: (1) Development of in vivo and in vitro assays for transpiant- 
ation antigens. (2) Studies on protection against Rous-RAV-1 with small 


: amounts of virus. (3) Attempts to purify tumor antigen derived from 


chicken tumors. (4) Studies on Rous tumor antigens obtained from hamster 
tumors. 


. Major Findings: (1) Successful immunization against tumor induction by 


RSV(RAV-1) can be achieved by immunization with either low doses of RSV 
(RAV-1) or with doses of ВАҮ-1 in the range of 101 to 106 infectious units. 


probably be attributed to the RAV-1 component present in excess in stocks of 
RSV(RAV-1). (2) In every experiment in which SPAFAS chickens were immunized | 
with low dose RSV(RAV-1) or RAV-i there was a good correlation (about 90 per- | 
cent) between resistance to tumor induction and neutralizing antibody. This 

correlation does not establish a causal relationship between antibody pr 
tection, as there have been instances where protection was evident in 
absence of antibody. (3) Protection can be achieved with a broad ran 
RAV-1 doses, but the critical factor in successful immunization appear 
be elapsed time from start of immunization to challenge. Thus, oniy 
Protection can be achieved when challenge is 20-30 days after the 
of immunization, full protection requiring a lapse of at least 35 
requirement is probably compounded of time periods necessary for virus 
replication, production of protective transplantation antigens, and evocation 
of cellular immunity. Protection lasts at least 112 days, the latest time 
tested to date. (4) Та two experiments, one employing low dose ESV(RAV-1i) 
aS the immunizing agent, and the other RAV-1, significant protection, 36% and 
69% respectively, was obtained against tumor formation by SR-RSV. This 
extension of protection induced by subgroup A virus to challenge with 
subgroup B virus has now been demonstrated on 5 separate occasions. Overall, 
Protection against SR-RSV ranges from 42-71%, with RAV-1 immunization 
apparently being more efficient in this regard than RSV (RAV-1). Homologous 
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protection within Subgroups has now been found for subgroup B viruses. 

Birds immunized with live RAV-6, a subgroup B leukosis virus, show pro- 
tection against challenge with a subgroup B tumor virus, SR-RSV, at the rate 
of 802; moreover, RAV-6 immunization can also protect against challenge with 
the subgroup A virus RSV(RAV-1) as evidenced by increased lag in tumor 
induction, and by reduction in incidence of tumor (432 versus 100% in 
controls). The finding of both homologous and heterologous protection in 
these two virus subgroups offers evidence for the concept that tumor-specific 
transplantation antigens are involved in the natural Rous host system. 


In all of the experiments described there is a high incidence of antibody 

in prechallenge sera to the immunizing virus, while there is no antibody to 
the heterologous challenge virus. This finding argues against the presence 
Of the heterologous virus in Stocks as an explanation for cross-protection, 
altheugh other possibilities cannot be excluded at this time. An experiment 
with a formalin-killed Preparation of RAV-1 was performed to attempt to 
elucidate the role of,antibody in protection in their system.  A]1 birds 
receiving this vaccine, even those injected with 6 doses in Freund's complete 
adjuvant, failed to resist challenge or produce antibody to RAV-1. Using a 
model hamster tumor System, attempts are being made to detect virus-induced 
surface antigeps through antibody-induced cytotoxic reactions, as measured 
by release of Cr. In an experiment with serum from SR-RSV tumor~bearing 
inbred hamsters, the cytotoxic assay was carried out using syngeneic and 
allogenic SR-RSV-trans formed cells and syngeneic SV -transformed cells as 
targets... Two of the 3 sera showed cytotoxic effects against syngeneic (36% 
and 18Z Cr release) and allogeneic SR-RSV-transformed cells (64% and 69% Cr 
release) while ther Was no cytotoxicity against Syngeneic SV, -transformed 
cells (-1.0, 1.5% Cr release). A control Serum was devoid 0 activity 
against any target cells. 


Significance to Biomedical Research and the Program of the Institute: 
The overall goal of the SVCP is the control of cancer. From the 


immunological viewpoint, it would be extremely important to clarify the 


in the disease process. Basic studies are also needed on immunity in 
chickens in order to understand fully the immunologic implications in avian 
tumors, and possible application to mammals. 


Proposed Course: The following are the major areas of investigation for 
next year: (1) Duration of immunity induced by immunization with live virus. 
(2) Expansion of the studies on specificity of the protective immunity using 
other subgroups of the leukosis system (heterologous combinations of 
immunizing and challenge viruses). (3) Humoral factors other than 
neutralizing antibody, such as the migration inhibition factor. (4) Cell- 
mediated immunity in hamsters and in chickens. In the former, a syngeneic 
SV, model already developed will serve as a point of reference for the 
studies with the hamster Rous sarcoma System. In the latter, there is a 
need for obtaining basic information about the operation of cell-mediated 
immunity. (5) Further investigations on killed virus using concentrated 
virus. j 


Date Contract Initiated: June 23, 1967 
ace initiated 
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Title: Studies of the Rat Mammary Tumor Derived Virus (RMTDV or BV) 


Contractor's Project Director: Dr. Victor V. Bergs 
Е 


Project Officer (NCI): Dr. Michael A. Chirigos 


Objectives: To determine whether purified C-type particle preparations of 
RMIDV will induce leukemia or other malignancies when administered to 
conventional and germ-free rats under natural and immunologically altered 
conditions of the host; and (2) to determine whether the 9H virus (9HV), 
previously isolated from rat leukemia, will exert a helper or inhibitory 
effect upon co-infection with BMTDV in vivo and in vitro. 


Major Findings: The growth kinetics of RMTDV in cells of the established 
REL line of Sprague-Dawley rat embryo cells were determined. Following 
infection at a multiplicity o£ 1.0-0.01 TCID о Per cell, the peak 9f theg 
irus titer was reached by day 4 post-infection. High-titered (10 - 10 
TCID.,/0.1 mL) RMIDV is now being routinely prepared from infected REL roller 
10 cultures by sedimentation of the partially purified virus harvest at 

778,000 x g. The virus is stored in 0.05M potassium citrate at -70 degrees 
“С. for future use. Storage in 0.05 citrate caused an apparent aggregation 
“of the virions of RMIDV, which segregated upon dilution with culture medium 
-at 37 degrees C. Appreciable aggregation did not seem to occur in culture, 
апа at the time the virus was harvested and sedimented, but only upon 
‘storage іп 0.05 citrate at -70 degrees C; however, storage of RMIDV under 
‘these conditions is necessary to avoid marked loss of infectivity. 
Infectious. RMTDV banded at average buoyant densities of 1.12 and 1.25 gm/ml 
'in a potassium tartrate gradient. Virus banding at a density of 1.25 gm/ml 
‘represented aggregated virions or virions attached to cellular components, 
`ВМТОУ centrifuged іп a preformed gradient of 50% and 105 sucrose by means of 
a Spinco SW 39 rotor at 38,000 rpm for 180 minutes, banded within a buoyant 
density range of 1.04 - 1.12 (average 1.08) gm/ml. If RMTDV was deliberately 
mixed with the 9H virus (9HV) and the mixture centrifuged under these 
conditions, RMTDV again banded within the above range; whereas 9HV banded 

at a density of 1.15 - 1.21 (average 1.18) gm/ml. The two viruses may 
therefore be separated by this method. 
= High-titered (107 - 10? TCID, ) RMTDV was inoculated intraperitoneally iüto 
several groups of newborn Widbar/Furth and Sprague-Dawley rats 3-5 months 
ago. То date no grossly detectable biological effects have been observed in 
any of these animals; however, an early disease developed within 15-32 days 
in W/Fu rats inoculated at birth with a mixture of RMTDV and ОНУ. 
Histologically, it was characterized by focal coagulative necrosis and fatty 
change in the liver, accompanied by focal cell infiltrates which resembled 
leukemic cells of the lymphocytic type. Such a response did not occur in 
W/Fu rats inoculated with either RMTDV or SHV alone. In one experiment, 
animals inoculated with а potent preparation of 9HV combined with RMTDV, 
developed typical peliosis hepatis within 12-15 days, but none of the other 
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changes. Control animals inoculated with 9HV alone also developed peliosis 
hepatis, and the ones inoculated with RMIDV alone showed no response. It 
appeared that in this case 9HV, because of its high potency, produced lethal 
peliosis hepatis before an expression of the changes caused by RMIDV 
occurred. Subsequent experiments showed.that (a) 9HV antiserum blocked all 
the changes which may occur following a simultaneous inoculation of a 
mixture of RMIDV and 9HV as described above, and (b) RMIDV could be isolated 
from liver-spleen tissue extracts of animals that showed the focal necrosis, 
fatty change and cell infiltrate in the liver and had been previously 
inoculated with an RMIDV-9HV mixture. These extracts, however, did not cause 
any disease when inoculated into newborn rats, presumably due to the fact 
that infectious 9HV was absent or at low level as a result of high serum 
S9HV-antibody levels of the donor. 

The WF line of Wistar/Furth rat embryo cells was established in their 
laboratory about 3 years ago. Recently cytopathological manifestations in 
this cell line were observed. Upon examination with the electron microscope, 
many typical C-type particles were seen budding from the cell membrane. 
Further investigations disclosed that lesions, consisting of transformed 
fusiform and rounded cells, appeared 4-7 days after seeding in culture 
vessels, provided the cultures were not refed. ТЕ the cells were refed or 
subcultured every 3-4 days no appreciable cytopathology could be detected. 
Similarly, if a culture showing some lesions was subcultured, the cells 

that grew out looked normal again, but such a culture again began to show 
altered cells after the 4th day if not refed earlier. The WF cells were 
highly malignant, since 90-100Z of the inoculated suckling W/Fu rats 
developed rapidly growing tumors within 4-5 weeks and displayed infiltration 
of cells into vital organs. A group-specific murine leukemia anteserum, 
received from Huntingdon Research Center, Inc., failed to react significantly 
with RMIDV grown in REL cells in complement fixation tests. Since no 
positive antigen control was available, the results are not conclusive. 
These studies will be henceforth carried out in collaboration with Dr. C. 
Rickard. 


Comparative titrations of RMTDV in WF cultures and in REL cultures previously 
inoculated with rat C-type virus from the natural carrier cultures WF (rat 
embryo cell line) or RMIL-9 (rat mammary tumor cell line), suggested slight 
interference to RMTDV. This was indicated by 0.5 - 1.0 log,, lower virus 
titers as compared to those in control REL cultures. REL cuitures inoculated 
with C-type virus of the RMTL-9 cell line, produced 16 to 32-fold lower НА 
titers of 9HV, upon challenge with the latter, than did control REL cultures. 
In another study, fetal calf serum was found to have some stimulatory effect 
upon the synthesis of RMTDV in REL cultures, resulting in а 1-2 log,, in- 
crease in titer. At the same time, it markedly protected the cultures from 
RMTDV-induced cell alterations, thus obscuring the microscopical detection 
оЕ RMIDV. This agrees with earlier findings in a collateral project that 
bovine amniotic fluid or estrogen stimulated the synthesis of RMIDV in WF 
cell cultures; whereas progesterone had no effect. A rat inoculated with 
high-titered RMTDV about 6-1/2 months ago developed an intraperitoneal 
adenocarcinoma, which is being studied now. Attempts to propagate RMTDV in 
suspension cultures of two human leukemic cell lines and one normal cell 

iine have been unsuccessful to date; however, another line of normal human 
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004 cells appeared to have yielded progeny RMTDV, but this will have to 
С confirmed in repeat experiments. 


тве quantities of concentrated high-titered ЕМТРУ stocks have been sent 

y Drs. L. Bustad and C. Rickard for RNA dependent DNA polymerase and gs- 
tigen studies, respectively. Some of this virus was also used to initiate 
eliminary investigations in germfree and SPF rats in collaboration with 

-. J. Warren. | 


significance to Biomedical Research and the Program of the Institute: 
а AL аро спе ГОШРЕН Өк ые E SEE 


Although. rats are highly susceptible to spontaneous cancers as well as to 

e induction of cancers by chemicals and irradiation, and C-type viruses 
imilar to those which cause cancers in other species have been found in 

ats by electron microscopic studies, no such virus of rat origin has yet 
сеп proven to cause a cancer in this species. In addition to the important 
possibility of having a new laboratory model in another species for guiding 
proaches to the human virus-cancer problem, the proposed studies would 
also provide an important test of the Huebner hypothesis that C-type 

viruses are the determinants of most cancer in all species, including rats 
and humans for which oncogenic viruses have not yet been demonstrated. 


- Proposed Course: (1) Complete identification studies on RMTDV. (2) Further 
in vivo and in vitro studies on co-infection with RMTDV and 9HV in regard to 
time and dose e relationships. (3) Attempts to potentiate RMIDV by frequent 

“ serial transplants of leukemic cells and extraction of the resulting 

tumors for virus. (4) Attempts to potentiate the WF cell agent by serial 
in vivo. passage of the cells, accompanied by inoculation of rats with cell- 
free ex extracts of the tumors. (5) Characterization of the agent present in 
the WF cell line and development of a suitable host system for its assay. 

(6) Further purification studies on RMTDV and subsequent characterization 
of. its nucleic acid. (7) Studies on the possible infectivity of the nucleic 
acid of RMTDV. (8) Completion of studies on RMIDV in human cells. 


HOWARD UNIVERSITY SCHOOL OF MEDICINE (NIH 70-2178) WASHINGTON, D. C. 


Title: Immunological Studies on Human Mammary Tumors and Other Neoplasms 


Contractor's Project Director: Dr. Michael V. Viola 


Project Officer (NCI): Dr. Paul Levine 


Objectives: (1) Survey of neoplastic breast cancer tissue culture lines for 
tumor antigens using fluorescent antibody and complement fixation techniques, 
Sera will be surveyed for tumor specific antibodies, also. This work will 

: be done in collaboration with Dr. Robert Ting, Bionetics Research Labora- 
. tories. (2) Procurement of selected tumor specimens and establishment of 
;heoplastic tissue culture lines from selected cancer patients, particular 
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those with leukemia, lymphoma and breast cancer. (3) Procurement of sera 
specimens from patients with neoplastic and non-neoplastic diseases and 

their families. Patients at Freedmen's Hospital as well as ali inhabitants 

of Quitman County, Mississippi (population 23,000) will have sera collected - 
and stored. | | 


Major Findings: Specimens were procured and delivered to the following 
investigators at the NIH: Dr. Harish Chopra: four breast carcinoma celi 
lines, lymphoma cell line, two rhabdomyosarcoma cell lines, one effusion 
from Burkitt tumor, one pancreatic carcinoma cell line, one lung carcinoma 
biopsy, one breast carcinoma biopsy, one Burkitt tumor biopsy, one effusion 
from breast carcinoma; Dr. B. Eddy: four lung carcinoma biopsies; Dr. P. 
Levine: lymph node imprints from patient with Hodgkins Disease, and 50 
sera specimens from patients with Hodgkins Disease and matched controls; 

Dr. P. Gerber: 2 lymphocyte preparations on 2 patients with Hodgkins 
Disease; Dr. Rapp: 1 lymphocyte preparation from a patient with chronic 
lymphocytic leukemia, -and 1 lymphocyte preparation from a patient with breast 
carcinoma; Dr. Plata: 2 tumor biopsies from patients with breast carcinoma, 
1 cell line derived from breast cancer patient with a pleural effusion, and 
1 serum specimen from a patient with breast cancer; Dr. Ting: 35 specimens 
from patients with breast cancer and controls for Levine line studies, 49 
other sera from breast carcinoma patients, and 2 large plasma specimens on 
breast cancer patients with positive anti-belev titers; and 250 sera 
specimens and clinical histories from patients with cancer. 


Tumor specific immunity in humans with breast cancer and other malignancies 
was investigated using a mixed lymphocyte-tumor cell culture technique. 
Incorporation of tritiated thymidine into lymphocyte DNÀ was measured as an 
indication of cellular immunity to tumor antigens. Cells from neoplastic 
effusions were used as the main source of tumor cells. Eighteen patients 
have been studied; at present completed data have been obtained on the first 
six patients studied. Lymphocyte stimulation by tumor cells in excess of 
control cultures were obtained in the following patients: 


Diagnosis фроз. / # tested 


lymphosarcoma 

breast carcinoma 

lung carcinoma 
non-neoplastic effusions 
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An American patient with the clinical and histo-pathological characteristics 
of Burkitt's lymphoma was studied. Мо virus particles were found by electron 


e fc 
microscopic examination of tumor specimen and neoplastic effusion. ЕВ virus 
antibody titers ranged from 1:8 to 1:320. Indirect immunofluorescence using 


the patient's acetone-fixed tumor celis and high-titered anti-EB sera (from a 
patient with nasopharyngeal carcinoma) was negative; however, mixec 
lymphocyte-lymphosarcoma cell culture revealed stimulation of normal 
lymphocytes by neoplastic cells; therefore, it appears that this American 
patient with Burkitt's tumor has tumor specific antigens, probably unassoci- 
ated with the EB virus. 


Опе rhabdomyosarcoma monolayer cell line. (2) One lymphoblastoid cell line 
derived from lymph node of American patient with Burkitt's lymphoma. (3) A 
топа term cell line has been established from a human stomach carcinona 
ecimen. The cell line is epithelioid, heteroploid, does not stain for 


hamsters. The line is being assayed for the carcinoembryonic antigen by Dr. 
id. (4) Two cell lines have been established from a pleural effusion 


from a patient with breast cancer, are being screened for virus particles 
ince considerable tumor cell death occurs,in the mixed cultures, a method 
118, is being studied. A soluble membrane Preparation of the stomach 


in vivo skin testing of patients. 


tudies have been continued on lymphocyte function of patients with breast 
carcinoma and other neoplasms. The decreased lymphocyte response to PHA in 
patients with b.c. (advanced) is due to a lymphocyte abnormality and not to 
‘а serum factor that depresses lymphocyte function, as had been previousiy 
reported. Sera from 5 patients with decreased response to PHA did not 
inhibit blastic transformation of lymphocytes from normal individuals. 
Three of 15 patients studied have shown marked stimulation of their lympho- 
cytes by autologous tumor cells. One patient had lymphosarcoma and the 
other two had breast carcinoma. The pleural fluid from опе patient with a 
malignant breast effusion was shown to stimulate lymphocytes from three 
other patients with breast carcinoma. One control lymphocyte suspension 
;tested did not stimulate. 


Significance to Biomedical Research and the Program of the Institute: 

in the light of recent observations of virus-like particles in specimens 
"from breast tumor patients (e.g., pleural effusions), including C-type and 
smaller particles, and in view of the recent isolation of C-type particles 
. in a spontaneous mammary tumor in a rhesus monkey, follow-up studies on 
mammary tumors in humans (and other species) currently represents a high 
priority in the Special Virus Cancer Program. 


Proposed Course: (1) Lymphocyte Sensitivity to tumor antigens will be 
Studied further using: (а) Additional patients with neoplastic and non- 
>  RBeoplastic effusions, (b) Trypsinized solid tumors and neoplastic celi 


lines, (c) Cell-free effusion fluid as a source of antigen. (2) In pati 
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“number of tissue culture lines were established from tumor Specimens: (1) 


mucin, and causes tumors when inoculated into the cheek pouch of cortisonized 


y Dr. Chopra, and have been supplied to Dr. Plata for immunological studies. 
to detect lymphocyte cytotoxicity using Cr ' release from target solid tumor 


ircinoma cell line is being prepared for in vitro lymphocyte stimulation and 
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collected for NIH and SVCP laboratories desiring specimens. (5) Additional 
tumor specimens and cell lines derived from tumors will be supplied to Dr. 
H. Chopra for electron microscopic Screening. 


Date Contract Initiated: April 27, 1970 


ALBERT EINSTEIN MEDICAL COLLEGE (PH43-65-612) BRONX, NEW YORK 
Е A 137027012) BRONX, NEW YORK 


: Title: Research on Immunological Factors in Susceptibility to Murine 
1 Leukemia Viruses 


Contractor's Project Director: Dr. Frank Lilly 
———————M—árecvor | 
~ 


Project Officer (NCI): Dr. M. A. Chirigos (Acting) 


Objectives: To determine the role of genetic and immunological factors in 
susceptibility of certain animals to candidate murine and human leukemia 
viruses specifically, the following studies were planned: (1) Examination 
of a cross involving tail-kinks gene and Fv-2 gene to determine on which 
side of dilute in linkage group 11 Fv-2 is situated. (2) Further studies to 
determine whether Еу-1 and Fv-2 control Separate viral components (SFFV and 
LLV) in the Friend virus complex. (3) Ап experiment designed to clarify 

the basis for the observed loss of FMR and certain H-2 complex antigens from 
Spleen cells during the course of the Friend disease. (4) Further studies 
With the apparently new virus line isolated by passaging F-B virus through 
.B10.D2 mice. (5) Studies on the immunological unresponsiveness of certain 
Strains of mice to the H-2.2 and to the FMR antigens. (6) Investigation of 
the genetic basis of the differential hematopoietic response in BALB/c апа 
с.н mice to Е-В virus. 

Major Findings: (1) A conference-workshop on "Genetic Factors in the Friend 
Virus Disease" was held in Bethesda on 22 January 1971, bringing together a 
number of workers with results which bear upon the interaction of virus 
genome in determining the outcome of infection with murine levkemia viruses, 
A broad area of agreement exists concerning the property of N-, B-, or 
NB-tropism of the viruses and response to the virus in vivo 3 
as а function of the host's genotype at the Fv-1 locus, It 
that Fv-2, on the other hand, appears to influence the host r 
to the SFFV component of Friend virus, апа probabiy not to th 
(2) Dr. Lilly's contribution to the correlation of the NB 
Еу-1 system consisted in showing that (а) the FV strains used in vivo ёо 
define the Еу-1 system differ in the МЕ System in vitro in th 
predicted; (b) the congenic mouse strains used to define the + 
in vivo respond to N- and B-tropic viruses in vitro in the manner 
and (c) all availabie data on Susceptibility of various inbred mouse 5 
to РУ in vivo correlated perfectly with the results. (3) Comparison oí 
congenic BALB/c (Н-2 ) and BALB.B (Н-2”) mouse strains with respect to t! 
quantitative expression of FMR antigen on their spleen cells shows that the 
antigen appears at the same time after virus infection and to almost the 
Same extent; however, thereafter the amount of FMR on BALB/c cells declines 
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enormous ly ; whereas the amount on BALB.B cells declines only slightly. (4) 
810.BR (H-2k) and C3H.0H (H-29) mice are both highly susceptible to СУ 
leukemogenesis; whereas their Е] hybrids аге quite resistant. Analysis of 
the F2 generation (N-194) of this cross implies that this phenomenon of 
genetic non-complementation is due to two independent genes, neither of which 
is associated with H-2; however, further analysis shows that H-2 type 
gnificantly modifies this response, but not in an all-or-none manner. This 
žis relevant to the recent findings that HL-A type is significantly but not 
completely correlated with human leukemia occurrence. (5) Studies on skin 
umorigenesis by vaccinia virus and methylcholanthrene (MC) in a number of 


inbred mouse strains, and also in various crosses of the BALB/c and АКВ 
strains, indicate that MC painting may induce (a) skin tumors or (b) 
leukemia, but rarely both, and that, if it induces skin tumors, one might 
infer that во covert infection with leukemia virus is present. (6) Absorp- 
ion of FV by bone marrow cells of different genotypes. Suspensions of 
emoral bone marrow cells from three strains of mice were incubated with 
iquots of a preparation of F-S virus and the supernatants assayed for 
esidual virus activity in DBA/2 mice. By comparison with the unabsorbed 
ontrol virus preparation, bone marrow cells from BALB/c ава C57BL mice did 
ot absorb significant amounts of virus, but cells from C3H mice removed all 
etectable virus activity (i.e., a reduction of at least 100-fold, by 
comparison with the controls). (7) Computer analysis of cytotoxic assays: 
‘Considerable effort has gone into the attempt to establish a computer 
program for the analysis of data obtained in the titration of isoantisera 
by the Cr2l-labeling method. Initial observations using this system appear 
to indicate that the cytotoxic assay is perhaps a more reproducibly 
quantitative technique than previously considered to be. (8) Since F-B 
virus always induces polycythemia in BALB mice but frequently induces anemia 
in C3H mice, they have examined the hematocrits of mice of the (C3H X BALB) 
X C3H mice at various times after virus inoculation. There is a significant 
difference in the mean hematocrit values of homozygous H-2k/H-2k mice and 
heterozygous H-2k/H-2d mice of this population which develops only during the 
third week after infection, and at about 23 days. The kd mice show a mean 
value at least 10 points higher than the kk mice in each of two experiments. 
Thus H-2 type is a factor in the polycythemic response to FV, and this should 
prove useful in analyzing the mechanism of the H-2 effect on leukemogenesis. 
t FY particles do not 


possess FMR antigen on their surface now found that when the 


S 
Virus particie is disrupted, there is 


e 

а great deal of FMR activity detected. 
Most of this activity is still attached to zragments of the virus, because 
it is sedimentable by centrifugation at 100,000 С, but а portion of the 
activity is present in soluble form aud сеп be recovered from Sephadex C 150 
columns, mostly in large molecular form. Studies on the smaller molecular 
form of the antigen (25-35 thousand MW) obtained from infected Spleen 
homogenates indicate that its isoelectric point is about 7.5-3.0; this is 
markediy different from that of the gs-1 antigen, which was about 5.5-5.9 in 


published studies. 


BALB/c mice were inoculated with a mixture of (a) the N-tropic F 
(a low dilution, so that by itself it produced no disease in any 
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recipients less than 2 months of age, and two passage lines of virus from 
these animals have been established.  Titration of these new strains of 
virus, called F-T virus, shows high infectivity in BALB and D2.R9 mice and 
low infectivity in DBA/2 mice. Thus the new virus strain has exactly the 
opposite host range as the original Friend virus (F-S). Comparative 
titration of F-B virus in the H-2-congenic pair of mouse Strains, BALB/c 
(Н-24) and BALB.B (H-2b), gave a very similar titer in both kinds of mice 
by the spleen focus assay method, but a significantly different titer (higher 
in BALB/c by more than a 10-fold difference) by the spleen palpation method. 
This confirms that the H-2 effect on leukemia virus susceptibility is 
exerted at a late stage in the disease process, not at the early stage of 
cellular infection by the virus. Preliminary findings indicate that cells 
of а passaged solid tumor line, derived from the Spleen of a late survivor 
among BALB mice infected with F-B virus, (a) have lost all detectable ЕМЕ” 
tumor-specific antigen, but (b) now show a new antigen not present on FMR- 
positive BALB spleen cells. Antibodies prepared by immunizing BALB mice 
with this BALB solid tumor are cytotoxic for the solid tumor cells, but not 
cytotoxic for BALB F-B-infected Spleen cells. Paradoxically, the antiserum 
is cytotoxic for BALB normal spleen cells, but not for C57BL normal Spleen 
cells. These studies will be repeated and extended when a new batch of the 
same antiserum is available. There will be available very soon data on 

the cell surface mapping of the relative position on BALB F-B-infected 
spleen cells of the FMR antigen with respect to various H-2 antigens. 


Significance to Biomedical Research and the Program of the Institute: 

One of the basic facts about tumor biology is that the genetic mechanisms 
of the host exert strong control over the expression of oncogenicity. This 
contract represents the only in-depth study being done on the genetics of 
susceptibility to viral oncogenesis. The knowledge derived from this study 
and the mouse strains developed will have broad applications both to the 
SALES program and the general effort in virus-cancer problems. 


Proposed Course: The following experiments are planned for next year: (1) 
Comparison of further immunogenetic and viral parameters of infection by 
Friend virus in BALB/c and BALB.B mice. (2) Further studies of the 
polycythemia-anemia problem in BALB and C3H mice. (3) Absorption of F-S and 
F-B viruses by spleen cells of various mouse strains. (4) Attempts at 
final purification of the FMR antigen. (5) Mapping of the Fv-2 gene with 
respect to theta, mdh and Trf. (6) Having shown that the leukemogenic, 
B-tropic B/T-L virus can rescue SFFV in BALB mice and give rise to a B- 
tropic Friend virus, they wish now to try the same experiment with some 
naturally occurring B-tropic viruses (isolated by Dr. W. P. Rowe) which are 
not leukemogenic in vivo, although they give a fairly high titer in the XC 
cell assay. 


Date Contract Initiated: May 13, 1965 
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GERMFREE LIFE RESEARCH CENTER (PH43-65-95) FT LAUDERDALE, FLORIDA 


Title: Germfree Research and Operation of a Collaborative Germfree Tumor 
: Virus Laboratory 


Contractor's Project Director: Dr. Joel Warren 
Project Officer (NCI): Dr. M. A. Chirigos 


Objectives: The activities under this contract are of three different 
types, each involving the special germfree and environmentally controlled 
SPF facilities and capabilities of the contractor: (1) Service type | 
activities in general support of SVCP and intramural research requiring 
clean, defined, animals and viral reagents; (2) Participation in 
collaborative research primarily of other groups, but in which germfree 
and/or rigid SPF environmental control are required for definitive results; 
and (3) Research primarily by contractor scientists, but of mutual interest 
to the SVCP or collaborative with other SVCP groups where back-up in other 
special disciplines.are necessary. Specific objectives under (1) are: (а) 
Production of tumors in germfree avian and rodent animals by chemical 
carcinogens and propagation of such tumors by transplantation as a resource 
for studies of such tumors by other investigators. (b) Production of on- 
cogenic viruses in germfree animals as a source of "reagent grade" virus for 
use in SVCP research, including that in this contractor's facility. (с) 
Supply of limited number of germfree animals to other investigators where 
feasible, as a spin-off from maintenance of the foundation colonies. 


Major Findings: Employing the helper-free, non-dependent RSV Beta-O strain 
of virus, they have completed a series of four replicate experiments 
designed to correlate the size of infecting dose with level of extractable 
virus in the ensuing tumors. There is a marked correlation between 
extractable virus and initiating dose. Regardless of the nature of the 
factors that might be essential for infectious virus replication within. ceii 
(ineluding the cell-associated chf, and the virion-associated RNA-dependent 
ОМА polymerase, the possibility exists that provirus can be integrated at 
multiple genetic loci, and that the amount of virus produced is quantita-. 
tively related to the number of such parasitic viral genomes incorporated 
per ceil, as well as the number of cells embodying such productive 
intergrations, both of which might be expected to be related to input 
multipiicity of virus. 


The amount of RSV in cell-free tumor extracts is highly de 
whether the host is germfree or not. Tobacco tar concentr а 
in a single dose will accelerate tumor formation with ап associat 
increase in virus yield. These same experiments have uncovered th 
interesting observation that dimethylsulfoxide, administered into the breast 
muscle prior to inoculation of Rous virus, markedly increases the 
multiplicity of infectious virus in such tumors. Whether this effect 
Similar to that observed by others with DEAE remains to be established 
similar effect was found in vitro, where the presence of DMSO in monoley 
cultures markedly enhances 5 focus formation by this virus. The infecte 
in DMSO-treated cultures are markedly different from those observed ‘in 
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untreated controls. 


To determine whether a chemical carcinogen, methylcholanthrene, was active 
in a germfree, "С" particle-free host, a colony of Fischer rats was reared 
germfree and certified as "C" particle-free by the NIH. When 18 of such 
animals were inoculated with methylocholanthrene, all but one developed 
large tumors in approximately 100 days. Опе of these tumors, transferred 
through four generations in tissue culture, induced a sarcoma in conventional 
Fischer rats 73 days later. Тһе cell-free extract of the culture is now on 
test in this host. The biological properties of spontaneous leukemia in 
germfree Fischer rats are being compared with those of a chemically-induced 
(Shay) and radiation-induced (Jones) leukemia. 


Work has continued on a comparison of properties of host-helper and virus- 
helper dependent properties of RSV strains. Using the low-dose technique 
of Bryan et al., they are investigating the A-variants of the Prague and 
Schmidt-Ruppin strains in germfree quail to determine whether the latter 
behave similarly to helper dependent RSV strain. They are also attempting 
to obtain the recently discovered RAV-O agent by rapid passage of RSV tumors 
in quail. Further experiments substantiate the finding that RSV-O multiplies 
to higher levels in muscle tissue of conventional animals than in germfree. 
Removal of birds from an isolator leads to rapid change in the host, 
resulting in increased virus proliferation in muscle. Similar experiments 
with non-helper-dependent RSV viruses are underway, as well as studies to 
determine whether the use of sterilized diets modifies the susceptibility 
of conventional animals. 


A colony of germfree rodents has now reached an age at which spontaneous 
tumors are beginning to appear at an increasing rate. These, as well as 
MCA-induced neoplasms, are being studied in tissue culture in an attempt to 
isolate a transmissible agent. | | 


Significance to Biomedical Research and the Program of the Institute: 

The study of many of the most important problems in the virus causation of 
cancer in animals requires the use of certified animal hosts free of 
extraneous viruses and other pathogenic microorganisms, as well as skilled 
technical operations within environmentally controlled facilities, including 
completely germfree isolators for some purposes. 


This contract is one of two established under the SVCP for supporting 
critical studies in such animals of interactions among viru 
infections (e.g., interference, enhancement, "Lelper" acti š 
carcinogenic activity between viruses and chemical compounds, bo 
underlie the development of knowledge and technology for the det 
isolation of oncongenic viruses of man. 


Future Course: To continue to develop, maintain, and distribute colonies or 
germfree and SPF mice, rats, and hamsters as required by SVC? projects. То 
continue to serve as the nucleus colony for other contracts and intramural 
laboratories. To continue the production of "reagent grade" lots of the 
Vogt strain of RSV in germfree quail for use in research in this and other 
SVCP contracts; appropriate bacteriological and histopathological monitoring 
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.will be continued. То continue the propagation of chemically induced tumors 


. (103.5 FFu/ml) cultures and the CAM of LSI-SPF embryonated chicken eggs 
ry 


in germfree animals, investigate that, and supply either such tumors or the 


"tumor-bearing animal to other participants in the SVCP. То continue to 


develop instrumentation for gnotobiology on a time-available basis. 
Particular attention is being given to aerosol and smoke chambers for 


germfree rodents. To test GF and SPF derived tissues in vitro. To 


maintain SPF animals on GF diets. To continue studies on determination of 
low dose response in DMSO-treated quail, and on the general usefulness of 
DMSO for viral isolation. To develop a pneumotropic strain of RSV-SR. 


Date Contract Initiated: April 16, 1965 
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LIFE SCIENCES, INC. (PH43-69-63) ST.. PETERSBURG, FLORIDA 
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Title: Studies on Marek's Disease as a Model for Herpesvirus Associated 
Oncongenesis 


Contractor's Project Director: Dr. Jack Frankel 
Project Officer (NCI): Dr. M. A. Chirigos 


Objectives: · (1) To determine the exact nature of the role of the 
herpesvirus associated with Marek's disease in the etiology of this disease, 
i.e. whether it is direct, or indirect (e.g. by interacting with some other 
agent, or by activating a covert viral oncogene--the Huebner hypothesis); 
(2) To establish Marek's disease as a model system for herpesvirus 
associated ' oncogenesis, using reagent grade SPF avian hosts (free of overt 
leukosis virus and other pathogens); and (3) To operate an avian virus 
testing laboratory for monitoring both hosts and viral materials used in 
experiments for freedom from extraneous viruses, including infectious 


leukosis virus. 


Major Findings: (1) Techniques for extraction of DMHV in high titer from 
feather shaft base of MDHV infected chickens have been developed. (2) 
Detection of MDHV antigen in feather tips by agar gel double diffusion tests 
after two weeks coincided with the initial appearance of infectious МОНУ. 

(3) MDHV neutralizing antibodies in response to infection were detected 
within six to seven weeks, and infectious МОНУ could no longer be isolated 

at this time. (4) Electron microscopy during the period of MDHV isolation 
from feather shaft base consistently showed herpesvirus particles, inclusion 
bodies and small membranous particles to be present in the feather follicles. 
(5) Optimal conditions for assay of МОНУ infectivity are: dilution in 
tryptose phosphate broth, absorption onto 48 hour old LSI-SPF chick embryo 

fibroblast (CEF) cultures (primary, secondary, tertiary), pretreatment with 

50 meg of diethylaminoethyl-dextran, and maintenance with tissue culture | 
medium at an initial pH of 7.0. (6) CEF (103.7 FFu/ml) and chick kidney 


(103-2 pFu/ml) were found equally susceptible. (7) Titration of MDHV in 
LSI-SPF chicks showed that the pool contained 103.2 1250 per mi. (8) МОНУ 
infectivity was retained following filtration through а 0.45u Millipore 
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filter. (9) MDHV has been stored at -70 degrees for eleven weeks without 
infectivity loss. (10)Foci formation and pocks on the CAM were 
significantly reduced by serum derived from MD infected chickens. (11) 
Prior infection of CEF cultures with MD cells (tumor and CEF Passage 5) 
significantly reduced plaque formation by influenza virus (strain WSN). 
(12) A monocontaminated research farm facility is in operation and provides 
an area for the housing of infected chickens and for studies involving 
natural exposure to DMHV. (13) The biocontainment facility (LSI, Building 
No. 3) containing eight Reyniers steel isolators, is available for studies 
with MDHV and other viruses. (14) The isolators prevented spread of a 
virulent virus (Newcastle disease, strain Roakin), from infected LSI-SPF 
chickens and quail to other birds in the outside environment and to birds 
housed in other isolators. (15) In the isolators, LSI-SPF and LSI 
germfree chicks responded to MDHV infection the same as LSI-SPF chicks 
housed, at the monocontaminated research farm facility. 


MDHV superinfection of primary cultures of LSI-SPF chicken embryo fibroblast 
cells (CEF), infected with 102 - 104 ТСТО50 per ml of RAV-2, resulted in an 
87 - 94 percent reduction in MDHV foci as compared to control cultures 
inoculated with MDHV alone. Interference with focus formation was RAV-2 
dose-dependent, Since no inhibition of MDHV foci was observed in cultures 
infected with relatively low concentrations of RAV-2 (100.5 – 101 TCIDso per 
ml). Total inhibition of focus formation occurred in Secondary cultures 
infected with large doses of RAV-2 (105 - 105.5 TCIDsg per ml). Interference 
With focus formation was evidenced when RAV-2 was added to cultures together 
with or 48 hours after MDHV. Interference has also been observed with RAV-1, 
RAV-50, and ALV. On the other hand, super-infection of primary and secondary 
RAV-2 infected cultures failed to inhibit plaque formation by herpes simplex 
and vesicular stomatitis viruses. It is of particular interest that MDHV 
superinfection of RAV-2 infected cultures resulted in significant enhancement 
in COFAL titers compared to cultures infected with RAV-2 alone. These 
increases did not always parallel interference with MDHV focus formation. 
RAV-50 and ALV interference with MDHV focus formation also resulted in 
similar increases in COFAL titers; however, the latter response was not 
observed with RAV-1. | 


Significance to Biomedical Research and the Prosram 
No satisfactory animal model is currently availabie r r 
(i.e. whether direct or indirect) of herpes-type viruses in the induct 
neoplasia. Since herpes-type viruses are associated in very high fr 
with two types of human cancer, namely Burkitt's lymphoma and post-n 
carcinoma, an ап ша! model System for developing approaches to end gu 
studies on the human problem is urgently needed. 


Since Marek's disease of chickens is also associated with a herpes virus 
(MDHV), and this virus can now be isolated and worked with systematically 
in the laboratory, it seems likely that this chicken disease can be 
developed into the desired laboratory model. 


Proposed Course: (a) A variety of methods will be explored to increase the 


efficiency of extraction of MDHV from feather shaft bases and to stabilize 
MDHV infectivity during handling and storage. (b) The optimal conditions 
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or detection of MDHV infectivity in tissue cultures and eggs will be 
termined and complement fixation and fluorescent antibody techniques will 
= developed. (c) Potent МОНУ will be employed in interference and 
ahancement studies with a variety of viruses including viruses studied 
¢eviously with MD cells. Studies with МОНУ, herpes simplex and other 
erpesviruses will be emphasized. (4) The pathogenesis of Marek's disease 
n LSI-SPF chicks will be studied by sequential changes in histopathology, 
erology and virology. (e) Concentrated MDHV will be treated with formalin, 
thylene oxide and beta propiolactone to determine the efficacy of 
üactivated vaccines to protect chickens against this herpesvirus. 


ађе Contract Initiated: November 1, 1968 
Date Vote 
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UNIVERSITY OF PENNSYLVANIA (РН43-65-1013) NEW BOLTON, PENNSYLVANIA 


Title: Research in Experimental and Natural Transmission of Bovine Leukemia 


Contractor's Project Director: Dr. Robert Marshak 


Project Officer (NCI): Dr. M. A. Chirigos (Acting) 


Objectives: To determine the etiology of bovine leukemia. To attempt 
experimental transmission of bovine leukemia through use of cell-free 
‘materials prepared from selected leukemic milk and solid tissue. To 
investigate natural transmission of the disease through reciprocal foster 


nursing experiments. 


Major Findings: Three experiments (differential centrifugation + sucrose 
density gradient centrifugation (SDGC); polyethleneglycol precipitation + 
SDGC; and rate zonal centrifugation + SDGC) were conducted in an attempt to 
isolate, concentrate and purify the VLP in cell line NBC-6. In all three 
experiments, band three (3-5 bands were present in each poro con- 
tained occasional C-type VLP. Thus far, none of the procedures is deemed 
suitable for producing highly concentrated virus preparation 
because VLP appears to occur in large aggregates in i 
The presence of budding particles in PHA treated and : reat 
(BC) cells from leukemic cow BFO44 is now routinely t 
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š: particles were present in BC cells from 4/7 cows in se 
E herd and in 0/5 cows in a leukemic-free herd.  Identi pe 
E particles have been shown to be present in 3 different e celi 
E lines. 
E 
E Helper Assay and Tissue Culture Studies: Using the in vivo system described 
E by Steeves (JNCI 44: 587, 1970), they showed helper activity in iive of six 
zd extracts from PHA-treated BC cultures from BF044. Two untreated cultures 
E have given questionable results and helper activity was 2150 present in four 
5 q y I 
А + 
eated). 


extracts of BC cultures from a normal cow (2 PHA-treated and two untr 
The greatest helper activity was observed in a ceil-free extract prepared 
from NBC-6 cells cultured 48 hours in E20FCT. Such cultures contain 
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replicating C-type virus. The presence of helper activity їп the presumably 
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virus-free preparations remains to be explained. In cooperative studies 
with Dr. Bassin (NIH), attempts to demonstrate helper УЕ by candidate 
bovine materials in the MSV system were unsuccessful. 


In an attempt to find culture conditions under which budding particles 

might be detected in buffy coat (BC) cultures from cow BF044, the cells were 
cultured with and without PHA in Eagle's MEM without fetal calf serum. 
C-type VLP were present in both PHA and control cultures at 6 hours. 
Distinct budding particles were seen in both cultures at 12 and 18 hours and 
in the control culture at 24 and 48 hours.  Enveloped А particles were 
observed in some cultures and, surprisingly, as much or more virus was 
present in the control culture as in the PHA-treated culture. In another 
series of experiments in which BC cultures were grown in Eagle's MEM with 
and without PHA, the amount of virus in the untreated cultures was at least 
equal to that in the PHA-treated cultures.  Budding particles were observed 
as early as 3 hours in the PHA cultures, and at varying intervals thereafter 
in both the treated and-untreated cultures. In another experiment in which 
different ВУ044 BC cell concentrations were used, the results suggest that a 
significantly higher total virus yield may be obtained from the culture 


initiated at the higher cell concentration if the viability of the 2 cultures. 


is comparable. It was also found that the appearance of IF antigen(s) in 
cell line NBC-6 parallels the appearance of the C-type virus. 


Immunological Studies: Cell line NBC-6 was examined by indirect immuno- 
fluorescence using acetone-fixed cell preparations. In the first series of 
experiments, cells showing a granular and/or diffuse brilliant fluorescence 
in the cytoplasm were consistently found when tested with the serum from a 
regression case of bovine leukemia (cow 1727-125). The percentage of 
fluorescent cells was significantly higher in the cultures maintained in 
E20FSI than in the cultures maintained in M20HSI. Subsequent EM and IF 
tests, performed in the same cultures of NBC-6 cells grown in E20FSI or in 
M20HSI, confirmed the close correlation between cells showing VLP and 
fluorescent cells. Sera of normal cow (BI 205) and of a normal calf from a 
leukemia-free herd were negative. Preincubation of fixed NBC ceils with the 
serum or 6-globulin 5 of the regression case (27-125) completely 
y FITC conjugated y-globulin from 27-125. 
in the serum or y-globulin from normal cow 
ay survey showed the presence of fluorescent 
> | 


Мо о. peces was foun us 
BI-205. А preliminary seroiog 
antibodies to NBC-6 cells in t 
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oi $4 dn ог 13 leukemic anima 
i i 


(12 cows and one calf). Ten a а 
free herd were tested and none showed IF e 


Studies on Bovine Syncytial Virus (J-BSV) - On the basis of 1,452 sera 

(from 24 herds) which have been studied to date, the following limited 
conclusions are drawn: (a) The distribution of J-BSV infection les 
greatly from herd to herd regardless of the herd's leukemia status; (5) There 
appears to be a significantly greater rate of infection in multiple case 
herds when compared to contact herds, and both of these show significantly 
higher rates than the control herds tested so far; as yet, no reiationship 


between J-BSV infection and persistent lymphocytosis is apparent. 


Reciprocal Foster Nursing Experiment - Oldest animals are 37 months old; 


а 


oungest are ТА months. Мо leukemias have been detected so far. Though 

+оо early for definitive analysis of the lymphocytosis status of the various 
‘categories of animals, as yet there have been no alterations in absolute 
iymphocyte counts which can be келаре to the types of foster dams upon 
which the calves nursed. 


Studies on the Experimental Production of Leukemia – To date, no clinically 
detectable leukemias have developed, but collectively the cattle in the 
gross filtrate, leukemic suspension culture cell line (CL) and the leukemic 
thoracic duct lymph (TDL) transmission experiments have all shown signifi- 
cantly elevated absolute lymphocyte counts (ALC). А significant drop in 

he ALC of four out of five cattle in the leukemic cell line experiment may 
e significánt because, in spontaneous cases, such a drop in ALC commonly 
precedes the appearance of tumor masses. Chromosome studies in several 
‘animals which received i.v. infusions of CL and TDL also suggests 
transmission of the disease. A new transmission experiment in which 
colostrum-deprived neonatal calves are receiving NBC-6 suspension culture 
cell grown in Eagle's medium with 20% FCS (such cells are rich in budding 
C-type virus) is underway. ` 


‘Significance to Biomedical Research and the Program of the Institute: 

Since there is a close association between cattle and their products, and 

H man, the etiology of bovine leukemia is of utmost importance. This program: 
E has been making progress, and there has been active collaboration with many 
other investigators. 


Proposed Course: - (1) Virus isolation and concentration experiments will be 
extended. (2) An investigation of the presence of RNA-dependent DNA 
polymerase will be conducted using virus preparations obtained from NBC cell 
lines and from short term BFO44 BC cultures. The presence of the enzyme in 
cells from previous cultures as well as in lymphocytes from leukemic and 
non-leukemic cattle will be determined. (3) Search for the gs-antigens of 
leukemia viruses in preparations from NBC cell lines and BC PHA treated 
cultures. (4) Attempt to transmit bovine C-type viruses to bovine embryo 
fibroblasts, NBC-10 cell line, and other established cell lines, (5) Attempt 
to develop an in vitro infectivity assay for the bovine C-type viruses. 


Date Contract Initiated: June 18, 1965 


NATI NAL ENTER FOR DISEASE CONTROL (NCI-VCL-(68)-42) ATLANTA, GEORGI: 


+ 


logic Studies of Leukemia and Re iated Diseases Occurring in 
emiologic or Genetic Situations | 


Contractor's Project Director: Dr. Clark М. Heath 


Project Officer (сї): Dr. А. Gazdar 


TRITUM SET trt 


Obiectives: This is a collaborative program of the National Center for 
Disease Control (CDC) and the National Cancer Institute (NCI) in which 
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illnesses (cancer, congenital defects) occurring in unusual epidemiologic 
Or genetic circumstances: community case clusters, human-animai case 


unusual event is investigated in detail, and when appropriate, specimens are 
collected from patients, persons With associated illnesses, family members 
and possible case contacts. While Such investigations are pursued with a 
Wide range of etiologic possibilities in mind, they focus primarily on viral 
oncongenesis. Specimens are examined both in the contractor's laboratory and 
in that of collaborating contractors, including bone marrow, serum, buffy 
coat cells, and tissue biopsies, 


ЕА 


a. Field Investi ations: A total of 37 field Studies were pursued, 9 being 


investigations begun, originally in earlier years. Sixteen concerned case 
cluster Situations, 8 cases associated with unusual animal contacts (4 with 
cats, 2 with dogs, and 1 each with horses and COWS), 4 multiple case 
families, 3 leukemia in identical or like-sexed twins, and 2 marital 
leukemia. | 


In connection with these field Studies, serum Specimens were collected from 
600 individuals, and blood and/or marrow cells for culture from 23, Of the 
Serum specimens, 202 were obtained from a random sample of a high school 
population in California as part of an investigation of an apparent cluster 
there of osteogenic Sarcoma, and 146 from a random sample of two grade school 
populations in Middletown, Connecticut, aS part of a study of a case cluster 
of childhood leukemia in that town. 


A cluster of three cases of lymphoma among children was found in the small 
town of DuBois, Pennsylvania, All three were from one Catholic parish and 
the two most recent cases were Sehoolmates during one school year at that 
parish's parochial School. Their onset coincided with a Sharp outbreak of 
varicella that affected that School both sooner and more Severely than other 
Schools in the area. The association Of cases in this town with a 
particular church/school population Segment is similar to earlier 


tions made in Niles, Illinois, Middletown, Connecticut, and Kendail ark, 

New Jersey, Case reporting continued from seven areas in the United States 
(Connecticut, Rhode Island, Utah, metropolitan Atlanta, Houston, Kansas City, 
and Nassau County, New York). Ап additional Surveillance project was begun 
involving childhood leukemia and lymphoma in the State of Colorado, 

b. Laborator Studies: Facilities at CDC for culturing cell Specimens and 
performing virologic and immunologic Studies on these and related sers wera 
developed, Starting in August 1970. Since that time 50 specimens cz biced 
or marrow cells have been processed (preparation and Storage of acetone 
fixed Slides, in vitro tissue culture of cell materials), 6 in connection 


with ongoing field investigations, 12 on cultures received from Pfizer and 
developed there in past years in connection with earlier investig 
32 from patients with leukemia seen at local medical centers in A 
north Georgia. ОЕ these, 28 cell lines have been established and continued, 
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gach being built up for freezing back, for preparation of further acetone- 
fixed slides and, in the near future, for virologic and immunologic testing 
(fluorescent antibody and cytotoxicity testing with patient /contact. sera, 
lectronmicroscopic screening, and immunologic screening against known 
oncogenic agents (EBV, etc.). Cytogenetic analyses are being made of each 
cell line being processed. Of the 28 cell lines derived from blood or marrow 
of patients with leukemia or their relatives, 22 have been screened with EM, 
five being found to contain EBV, and two a smaller as yet unidentified virus- 
like particle. Ten lines have been tested for immunoglobulin production, 

and two gave positive results. Thirteen have been cross-tested with 
corresponding homologous sera, and absorption experiments are now in 
progress. Eight specimens have been cocultivated with human embryo and 
Down's syndrome fibroblasts, yielding no evidence of viral activity. 
Laboratory work will largely focus on cross-absorption studies to delineate 
patterns of FA reactivity in collected cell lines and their related sera. 


Earlier in the year 11 skin fibroblast cultures were developed from a large 
:multiple-case cancer family in California. These have been examined 
cytogenetically and sent to the Melpar laboratories for transformation 
studies. Ап analysis was made in collaboration with Dr. Don Morton, МСТ, of 
the distribution of antibody titers against human sarcoma antigen in the 202 
sera obtained from а high school population in Santa Clara County, 
California. Мо patterns of titer distribution were found to account for the 
pair of cases of osteogenic sarcoma diagnosed during that same school year 
in two classmates at the school. | 


Significance to Biomedical Research and the Program of the Institute: 
Since this contract deals with epidemiologic and genetic studies on cases of 


human leukemia, and attempts to ascertain and clarify the etiology of human 
leukemia through intensive investigations of selected cases, it is of direct 
and immediate relevance to the aims of the Special Virus Cancer Program. 


Proposed Course: Investigations of selected leukemia cases or cases of 
potentially related diseases will continue to be pursued, and appropriate 
serologic specimens will be collected. То the CDC Laboratory, serologic 
and immunologic tests will be continued on collected specimens with 
attention focused on: (a) search for oncogenic virus activity and (b) 
sero-epidemiologic studies to help interpret individual family, community, 
or animal-related case clusters. 


Date Contract Initiated: July 1, 1967 
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UNIVERSITY OF NORTH DAKOTA (РН43-66-8) GRAND FORKS, NORTH DAKOTA 


Title: Quantitative Studies on the Transmission of Feline Oncogenic RNA 
Viruses and Selected Herpesviruses by Certain Bloodsucking Arthropods 


Contractor's Project Director: Dr. Robert С. Fischer 
———=-ассог s rroject Director 


Project Officer (NCI): Dr. George J. Burton 


(FSV), murine cytomegalovirus (Henson), and Marek's disease virus (Мру). 
Specific objectives are: (1) To determine oncogenic virus levels in 
arthropods which have fed on experimentally infected donor animals of 

known titer (extrinsic incubation studies). (2) To determine whether the 
disease caused by each oncogenic virus can be transmitted biologically, i.e. 
by transfer of the virus via the Salivary glands of the infected arthropod 
when taking a subsequent blood meal. (3) To determine the quantititative 
distribution of the virus in those arthropods demonstrating Suitably high 
virus levels among various organs and tissues, including alimentary tract, 
hemolymph or blood, salivary glands, and in any other organ where virus may 
localize and multiply. (4) To determine whether the disease caused by each 
oncogenic virus can be transmitted mechanically through interrupted feeding, 
or by transfer of the virus on the legs and body of the arthropod (especialy 
in Marek's disease). 


Major Findings: It has been established that FLV could be transmitted by 
“several insect species which had partially fed on an FLV~infected mouse and 
subsequently completed their blood meal on a "normal" suckling BALB/c mouse. 
The minimum number of bites necessary to initiate infection by Aedes 
triseriatus, Culex pipiens quinquefasciatus or Stomoxys calcitrans is one, 
while to date at least two bites by Anopheles quadrimaculatus have been 
necessary to initiate a leukemic response. The initial attempt at 
establishing the laboratory transmission rate was made and reported in Aedes 
triseriatus (5/114 or 4.34 percent), Anophelas quacrimaculatus (18/152 or 
2.56 percent), Culex pipiens quinquefasciatus (6/114 or 5.26 percent), and 
Stomoxys calcitrans (18/152 or 11.84 percent). 


In experiments involving Friend leukemia virus (FLV), several extrinsic 
Studies (#.е., determination of FLV fate) have been conducted wita 
the black sait marsh mosquito Aedes taeniorhynchus, the malaria mosquito 
Anopheles quadrimaculatus, and the cat flea Ctenocevhalides felis. in 
current studies, there was no indication of FLY activity beyond two days in 
any of the insects held at normal rearing temperatures (23 degrees C - 27 
degrees C). ТЕ was seen earlier that cooler insectary temperatures 
(particularly 13 degrees C) slowed the rate of FLV decay but the overall 
response was not affected. Collaborative effort with Drs. W, Turner and G. 
Burton, N.I.H., has been initiated to determine whether the FLV compiex 
ingested by Stomoxys calcitrans is altered with time in this fly, so that 
Subsequent introduction of this insect-virus mixture into an animal system 
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results in an occasional splenomegalic response without the concommitant 
formation of splenic foci. Опе group of 10,000 fiies has been allowed to 
feed directly on intact viremic BALB/c mice; whereas the second group 


(6,000 flies) was fed from sterile sponges soaked with FLV virus-spleen- 
blood mixtures. ` 


Extrinsic incubation studies of feline leukemia (lymphoma /lymphosarcoma) 
virus (FeLV) and feline fibrosarcoma virus (FSV) in the cat flea, 
Ctenocephalides felis have been performed in collaboration with Dr. C. 
Rickard, New York State Veterinary College at Cornell University and Dr. C. 
Burton, N.I.H. Groups of fleas have been fed through membranes in vitro 
on either FeLV-human blood or FSV-human blood mixtures on 9, 6, 3, 1, an and 0 
days before’ dissection. Both FeLV and FSV were viable for at peu 24 hours 
in the cat flea. | 
"In additional experiments, fleas fed directly on FeLV-viremic kittens in vivo 
` were noted to ingest larger blood volumes (3X) than those which fed 
artificially through membranes. Groups fed on viremic kittens 9, Js 3, 1, 
and 0 days earlier were used in additional studies. 


Arthropod transmission of Herpesvirus saimiri (HVS), which induces reticulum 
cell sarcoma in marmosets,is being investigated with the collaboration of 
Dr. F. Deinhardt, Presbyterian-St. Luke's, and Dr. G. Burton, N.I.H. They 
included initial extrinsic incubation studies of HVS in relation to the 
stable fly, Stomoxys calcitrans, and the malaria mosquito, Anopheles quadri- 
maculatus; as well as investigation of the possibility of transmission 
from an infected marmoset to a susceptible recipient during interrupted 
feeding activity of the stable fly. HVS has been found to be viable in the 
midgut of the stable fly and malaria mosquito for 6-6.5 hours after feeding 
on an infected marmoset. An in-depth collaborative effort with Drs. W. 
Turner and G. Burton, N.I.H, was performed to determine whether the Friend 
leukemia virus (FLV) complex ingested by Stomoxys calcitrans is altered with 
time in this fly, so that subsequent introduction of this insect-virus mix- 
, ture into an animal system results in an occasional splenomegalic response 
without the concommirant formation of splenic foci. Eight samples (10% 
spleen homogenates) were prepared from mice presenting with varying degrees 


of splenomegaly (210 mg-617 mg). Results of this study are forthcoming 
ending the completion of the X-C testing by Dr. Turner. 


Marek's disease transmission studies are being conducted with the colla 
‘oration of Drs. J. Frankel and V. Groupé of Life Sciences, Inc., and Dr. C 
t 
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Burton, N.I.H. Two experiments have been conducted at St. Petersi 
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include an initial extrinsic incubation study in Stomoxys calcitrans and 
Ctenocephalides felis. Та addition, two natural association experiments have 
been conducted in "germ-free" isolator units. Extrinsic incubation studies 
of mouse cytomegalovirus (Henson) in relation to several mosquito Species 

are now in progress. They include studies at 0, 3, 4, 5, 7, 8, 10, 11, 12, 
14, 15, 19, 22 and 26 days for Aedes aegypti; 0, 4, 7, and 11 days for Aedes 
teeniorhynchus; 0, 4, 7, and 11 days days for Anopheles quadrimaculatus and 0, 4, 


7, and 11 days for Culex pipiens quinquefasciatus. An investigation to 
determina possible SFFV SFFV and/or LLV activity in certain insects is being 


conducted in collaboration with Dr. В. Steeves, Roswell Park Memorial Inst 
as regards FLV. In the EM laboratory of the subcontractor in Yonkers, N.Y., 


171 


Ë 
Ë 
Ë 
5 


* 


i.e. , Boyce Thompson Institute, FLV particles were detected in the 

midgut of the mosquito Anopheles stephensi infected with Friend LV by 
feeding on leukemic BALB/c mice with a titer of FLV 10~5-4SEDsg, following 
post-feeding periods of 30 hours and 3 days. Various developmental stages 
of FLV virions were found in engorged donor blood cells. Extracellular 
virions of tailed mature, as well as immature, forms were also observed in 
the midgut lumen. The findings indicate that the insects may act as 
potential carriers of this virus. Even if they remain unable to transmit it 
by biting, they still may play a role in transmission if crushed, or 
defecating. 


Although extracellular FeLV-like particles were observed in the midgut of 
Ctenocephalides felis 4 hours after the virus acquisition, no virus particles 
were detected in various organs of the fleas, following post-feeding periods 
of 1, 3, 6, and 9 days. Electron microscopic examination of the cat fleas 
infected by a single feeding, as well as multiple feedings, on diseased 
donors is now under way. Various organs of the mosquito Aedes taeniorhynchus 
were excised 4 days after virus acquisition on FSV donor kittens. EM 
examination of the bonemarrow, blood, and sarcoma tissues of the donor 
kittens is in progress. : 


Electron microscopy work with the Henson strain of mouse cytomegalovirus 
(CMV) has been initiated. A group of adult fleas, C. felis, was fed for one 
hour on CMV-infected mice following four additional multiple feedings at 

а 24-hour interval. Various organs of the insects were removed 8 days after 
the initial virus acquisition. The bonemarrow, blood, and salivary glands 
of the donor mice were also removed. Preparations of the samples for the 
electron microscopic examination are now under way. Studies of oncogenic 
viruses in invertebrate cell cultures have been initiated. To date, a 
standard method for the flea cell culture has been established, providing 
active cell growth in vitro from ovarian tissue fragments of the young adult 
fleas, 


Significance to Biomedical Research and the Program of the Institute: 


Arthropods have been investigated in relation to the transni 
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a ssion of human 
diseases for many years. Viruses, which are obligate paresites, may се 
transferred by arthropod vectors, and such transmission шау occur bioiogi- 
cally or mechanically. Arthropods such as mosquitoes, biting flies, fleas, 
ticks and mites may suck blood from both man and from d estic animals 


(including birds) closely associated with man. ТЕ is, 
to investigate whether leukemogenic viruses present in 
be transferred to humans. If such vector cr vectors 

can be taken to control the vector and to prevent contact between vec-or аг 
human or animal hosts. 
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Proposed Course: If positive transmission results. are obtained with herpes 

saimiri virus, then it is expected that priority will be given to investiga- 
tions utilizing arthropods feeding оп marmosets infected with tnis viru 
As many species of common bloodsucking arthropods will be used as can b 
procured and reared in large numbers. Further investigations on Marek's 
disease virus, murine cytomegalovirus (Henson) and feline oncogenic viruses 
will depend on initial results. ТЕ is expected that this contract wiii be 
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erminated at the end of 1971. 


Jate Contract Initiated: October 27, 1965 
аа 


T JUDE CHILDREN'S RESEARCH HOSPITAL (NIH 71-2134) MEMPHIS, TENNESSEE 
Bi — U И OIM; IUD 


itle: Studies on the Etiology of Selected Amphibian Tumors 


¿Contractor's Project Director: Dr. Allan Granoff 


roject Officer (NCI): Dr. Gary Pearson 


bjectives: This project is aimed at determining the etiologic role of 
viruses, particularly herpes-type virus, isolated from the renal adenocar- 
inoma of Rana pipiens (Lucké tumor). Both in vitro and in vivo host-virus 
relationships will be investigated using pertinent biological, biochemicai, 
immunological, and physical techniques. Characterization of the virions 
will be made using physical and chemical methods to establish the possible 
relationship of these agents to oncogenic mammalian and avian viruses. 
Studies concerning natural transmission, epidemiology, and the role of 
environment, particularly temperature, in tumor formation will be carried 
. out concurrently or subsequently, as applicable. Studies will also be 

· carried out on the possible viral etiology of the lymphosarcoma of the South 
African toad, Xenopus laevis, if time permits. 


Major Findings: This contract was initiated on May 13, 1971, only 1-1/2 
months prior to the end of FY '71. During this time equipment and supplies 
were ordered and the project was put into initial operation. 


Significance to Biomedical Research and the Program of the Institute: 
The role of herpes-type viruses in benign and malignant diseases of man and 
animals has been under investigation, i.e., in Burkitt's lymphoma, cervical 
carcinoma, infectious monomucleosis, and Marek's disease. The ubiquitous 
distribution of HIV requires that the relationship of this group of viru 
to cancer be unequivocally established. Since it appears that 
acts as an inducing factor in the case oi the herpes-type g 
this may have more general application to other DNA virus-cance: 
Th Lucké tumor offers an experimental system for proving direc 
is an oncogen, rather than by sero-epidemiology alone. The pr 
e 
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viruses in the Lucké tumor suggests also that defective-helper 
invoived in the etiology of the tumor. Recent studies have sho: 
least one antigen of the Burkitt herpesvirus is identical to a 
Of the herpesvirus present in the Lucké tumor of frogs. The s 
of this find has been under investigation. ТЕ is possibie tha 


information to be obtained by this contract will have some applicati 
the etiology of human cancer 


Proposed Course: Rana pipiens whole embryo cell lines (RPE) and adult frog 
kidney cell lines (AKRP) will be used. Rate of herpes-type virus attachment, 
effect of temperature on attachment and the amount of cell-associated and 
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released virus will be ascertained. The.temperature of virus replication 
(4°C to 30°С) will be studied, since НТУ infection in tumors in vivo appears 
to be temperature-dependent. Development of HTV will be studied " 
concomitantly by electron microscopy. А variety of mammalian, avian, piscine, 
and amphibian cells will be tested for susceptibility to transformation by 
HTV at low and high multiplicities, at various temperatures for 4?C to 37?C. 
Infected cells will be transplanted into the anterior eye chamber of the frog 
to test for growth of transformed cells. The number and function of 
Structural and virus-induced antigens will be determined with in vitro cell 
Systems and with naturally occurring Lucké tumors free of detectable virus. 

If tumor induction is accomplished by absence of virions, tumors will be 
examined for virus-specific antigens. Hybridization experiments to detect 
viral specific ЕМА will be performed using the methods of Gillespie and 
Spiegefman and Green. Studies will be made on a papova-type virus isolated 
from Lucke tumors. Attempts will be made to induce tumors in R. pipiens 
embryos and adults utilizing НТУ and PTV. If time permits studies will be 
initiated in attempts to determine the possible viral etiology of 
lymphosarcoma in the South African toad Xenopus laevis. 


Date Contract Initiated: May 13, 1971 


RUTGERS UNIVERSITY (NIH 71-2077) NEW BRUNSWICK, NEW JERSEY 
ee Ааа EEN ODAUMOWLVR., NEW Мов 


Title: Test for Genetic Acquisition of Oncogenic Potential and Cell- 
Transforming Capacity by RNA Animal Viruses 


Contractor's Project Director: Dr. Robert Simpson 
Project Officer (NCI): Dr. Willie Turner 


tives: The objective of the contract is to determine whether a non- 
enic RNA animal virus can gain tumor-producing or cell-transforaing 
ty as а consequence of one or more of the following genetic events: 


1. Host-induced genotypic modification of viral ЕМА, 


2. Intraceliular 
active ВМА vira 


- 
qo 00 
(0 
в 
ot 
H 
(D 
no 


3. Chemically-induced mutation(s). 


Non-oncogenic RNA viruses showing oncogenic potential after conversion Бу 
such genetic mechanisms would be investigated to determine the nature ара 
origin of the genetic information involved. 


Major Findings: Initiation of the contract program on February 15, 1971 
was followed by efforts to procure all major items of equipment, hir 
personnel, and arrange for necessary physical alteration of the rese 
facilities. All major items of equipment have now been obtained. T 
alteration of laboratory rooms, including installation of a self-contained 
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2211 culture module, should bé completed by July 15, 1971. Project 
ssysonnel, with the exception of an animal caretaker, have been hired, 
and their training has progressed very satisfactorily. 


(ost of the research carried out thus far has been devoted to preparation 
Е: геареп 5, such as purified stocks of candidate viruses, development of 
> pecialized cell lines to be used for bioassay, and preliminary experiments 

concerning the intracellular persistence of incomplete viral genomes. 
eMilligram quantities of gradient-purified stocks of influenza WSN virus and 
sicular stomatitis virus (VSV) havebeen prepared and stored at -70°. 
ubstantial amounts of hyper-immune sera against inactivated (beta- 
ropiolactone) VSV, have been prepared in rabbits and titrated for neutral- 
zing antibody. Immunization trials have also been started, using 
fluenza virus as antigen. Wild-type stocks of influenza virus, VSV, 

indbis virus, and specific conditional-lethal mutants of these viruses, 
jave been cloned under conditions designed to eliminate adventitious | 
gents such as avian leukosis virus or mycoplasma. А line of guinea pig 
embryo cells, now in its 22nd consecutive passage, is being maintained as 
potential system for bioassay of oncogenic mutants.  VSV, specifically 
nactivated with the compound Bayer A 139, is being used in attempts to 
ntegrate a non-infectious replicating genome into animal cells. Cells 
hus infected with inactivated virus are being monitored for production 
“of virus-specific proteins and changes in growth characteristics. 


Significance to Biomedical Research and the Program of the Institute: 

The genetic acquisition of oncogenic potential by RNA animal viruses 

is an intriguing possibility and one of great importance, since it is 
‘possible that the "human cancer virus" could be a member of an ВМА 

virus group which normally causes non-oncogenic diseases in man. Although 
supporting evidence for this phenomenon in animal RNA virus is quite 

scarce, there are persistent observations which suggest that normal 

?non-oncogenic viruses may have oncogenic potential. Thus, a thorough 

investigation of the capacity of non-oncogenic viruses to 
acquired oncogenic potential is warranted. These studies 
in the scope of the SVCP, since one of the specific aims 
is to determine the etiology of human cancer or unc 
oncogenic potential which could be possible candidates for 
role in human neoplasms. 


over v 


Proposed. Course: Test viruses: Total emphasis will be put on 
of enveloped RNA viruses, based on the class properties of mos 
Viruses. The Contractor has gathered a sizeable collection cf 
of various enveloped RNA viruses which carry useful genetic та 
Temperature-sensitive (ts), host-restricted (hr), thermostabie, 
resistant mutants as well as plaque-forming recombinants of re 
members of the myxovirus, arbovirus, rhabdovirus апа reovi 


be employed in these studies. Stock of the above viruses will be | 
cells recognized to yield maximum titer of infectious viruses.  Larg 

Volume of gradient purified virus will be prepared from celis propagated ; 
and maintained in roller bottle production units. Newborn and young adult 

non-inbred guinea pig (GP), secondary GP embryo fibroblast cell culture, 

aS well as a developed continuous cell line of GP kidney celis wiil be 


these animals in age groups under 3 years. The Contractor 

plans to employ "Rif-free" embryonated eggs as a source of embryos for 

cell culture of whole embryos or specified tissue thereof, for use in these 
studies. In addition, cell culture derived from tissue from newly hatched 
chicks ("Rif—free" eggs 
in this investigation. 


5 


muscle cells and human continuous cell lines such as WI-38, etc., will be 
employed to detect the newly acquired oncogenic potential o£ RNA animal 
Virus treated as described above. Other cell lines, both of human and 
animal origin will be included in these studies; i.e. 313, FL, ВНК 21, etc. 


Date Contract Initiated: February 15, 1971 
CE initiated 


DUKE UNIVERSITY (NIH 71-2132) DURHAM, NORTH CAROLINA 
ммм, NORTH CAROLINA 


Title: Study and Production of Avian Leukosis Virus 
Contractor's Project Director: Dr. Joseph W. Beard 
ect Director | 

Project Officer (NCI): Dr. Michael À. Chirigos 

a стек (NUI) 


Objectives: The objectives of this project are: (1) to continue quantity 
and quality production of BAI strain A avian tumor virus; (2) to continue ` 
investigations on RNA avian leukosis viruses, The Contractor projects a 
monthly production of 15 gms wet weight of plasma and 30 gms wet weisht of 
tissue culture grown BAI Strain À avian tumor virus. They will investigate 
in in vivo (chickens) and cell culture systems other avian viruses which 
include: sarcoma (without hematopoietic disease); erythroblastosis (and 
associated growths) ; myeloblastosis (and associated growths): and 


2 
myelocytomatosis (and associated growths). Avian leukosis virus strains 
BATA, R, ES4, and MC-29 will be employed in these Studies. The Contractor 


will empioy a multidisciplinary approach to the studies of avi E 
viruses including: biochemistry, tissue culture, virology, electron 
microscopy, pathology, апа immunology. 


Major Findings: The major work has been the ргодисЕ сп and distribution of 
BAI Strain A (myeloblastosis) virus and leukemia m eiobiast ceils. А total 


r y bla: 
5,673 mg wet weight of plasma virus, and 149,255 mz we 
culture virus has been supplied to other investigators: D, Baltimo 
Pv and 2,131 tcv; B. Burmester, 3,071 tcv; F. Deinhardt, 256 pv; J. L 
Eidinoff, 4,457 tcv; Robert Gallo, 5,827 pv, 1,368 tev; D. Gardner, 1,156 
tcv; M. Green, 7,172 tev; S. Е. Grossberg, 34 pv; J. Hurwitz, 1,605 pv, 5,423 
tcv; K. Jenson, 1,056 tcv; Walter Keller, 512 pv; Е. Portugal, 34 pv; Charles 
Rickard, 879 tcv; R. Rutman, 554 ру; P. Sarma, 2,030 tcv; À. Schrecker, 34 pv; 
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M. Sigel, 812 tev; S. Spiegelman, 24,702 pv, 112,092 tcv; К. Stomberg, 

34 pv; А. Tannenberg, 1,067 tcv; С. Todaro, 5,736 pv; Robert Wells, 4,991 

y; В. Winzler, 1,556 tcv; Paul Zamecnik, 4,105 pv. Dr. S. Spieglman has | 
go been sent 1,227 ml of washed, packed myeloblasts from leukemic chickens, 
Sad Dr. В. Rutman, 40 ml of the same. Dr. Spiegelman has received 4,800 ml 
Ur labeled myeloblast tissue culture fluid with virus, and 1 x 1011 myelo- 
blast cells. Dr. Gallo has received 1,895 ml and 4.6 x 1010 cells. 


x ocalization of RNA-dependent DNA polymerase activity in fractions of BAI A 
_ Теџкешја myeloblasts was demonstrated in a large particle ("mitochondrial") 
fraction, and was slight or absent in small particle ("microsomal") and 
jioluble fractions. Studies with use of non-ionic detergent suggested that 
he enzyme was associated with a lipoprotein, probably membrane, structure. 
e nuclear fraction has not yet been assayed accurately because of the 
erwhelming DNA-dependent DNA polymerase activity. The quantitative 

pects of various kinds of detergent disruption of RNA tumor viruses are 
eing further investigated by changes in light scattering followed 
spectrophotometrically. The data will aid in the selection of procedures 
of virus disruption for study of virus structure, and will aid in the 
estimate of virus mass. | 


Heating of 605 ВМА at different temperatures affected the physical properties, 
differing from findings by others. Much work will be required to establish 
“the nature of the changes induced by heating, and to determine the importance 
of environmental influences. Contamination of BAI-A virus samples by 
cell-derived components may interfere with purification of the agent and 
:evaluation of biochemical data. Efforts are being made to find the means 

for eliminating such components from both blood plasma and tissue culture 
virus preparations. Comparison of the respective sensitivities of the CF 

and agar gel precipitation tests, for detection of gs-antigen with RSV 
antiserum from the pigeon, showed that the CF reaction was 16 times as 
sensitive as the agar gel reaction. The gs-antigen analysis with pigeon | 
· serum against disrupted AMV antigen by immunoelectrophoresis also gave | 


satisfactory results. - 


Significance to Biomedical Research and the Program of the Institute: 

Avian tumor viruses induce lymphoproliferative and neoplastic diseases in | 

domestic chickens. Опе of the major functions of the SALES Segment of the | 
1 


SVCP is to fully explore all important animal model systems for the | 
determination of the possible viral etiolo of cancer in man. Avian tumor 
P | 
а in man | 


viruses induce a variety of diseases similar to those which occur 
t: ticulcendo 


(erythroblastosis, myeloblastosis, myelocytomatosis, r 
and sarcomas); the causative viruses have been isolate 
er controlled conditions which p 


be induced in vivo und 
the immunology, virology, biochemistry and therapy of the 
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the. avian tumor viruses may be used as a prototype for a pote а 
= vaccine in the event that a virus causing cancer in man is isolated, А 
limited field trial of a Marek's disease vaccine is presently in progress. 
- The recent reports showing that certain animal tumor viruses contain a 
unique enzyme, RNA-dependent DNA polymerase, has been largely based on the 
“use of the BAL strain A avian tumor virus as a model system. Subsequent 


biochemical and enzymatic studies will depend largely upon purified, 


| 
1 
| 


ЕРА 


concentrated virus, which the Contractor will supply. 


Proposed Course: Since this report is based on only 2-1/2 months' work, 
the next year's work will be essentially a combination of activities 
described above. 


Date Contract Initiated: ^ April 19, 1971 


FLOW LABORATORIES, INC. (NIH 71-2341) ROCKVILLE, MARYLAND 


Title: Animal Holding Facility to Support Intramural Research on RNA Viruses 
and Autoimmune Diseases 


Contractor's Project Director: Dr. William A. Knapp 
Project Officer (NCI): Dr. John W. Pearson 


Objectives: The objective of this contract is to support ongoing activities 
in the Virus and Disease Modification Section, VBB, NCI and the Viral 
Pathology Section, VLLB, NCI. The nature of the above activities require 
supportive services which this contract will provide. In general, the 
contractor will receive and maintain mice, rats, hamsters and other small 
animal species as required for the purpose of observation and experimentation 
during the aging process for the following research studies: (a) Development 
of autoimmune disease, (b) Relationship of autoimmune disease to oncogenic 
viruses, (c) Development of spontaneous cancers and their modification to 
chemo-immunotherapeutic agents, and (d) Immunologic responsiveness to immuno- 
enhancers and/or suppressors. | 


Major Findings: Since this contract was initiated only 15 days prior to the 
end of FY '71, a report of findings is not applicable at the present time. 


Significance to Biomedical Research and the Program of the Institute: 
The major goais of SVCP program are: (1) to detect and tpe ata tumor viruses, 
(2) the prevention and control of virus-induced malignancies in man as well 


as in animals associated with him. Current in-house efforts are und 
to investigate the relationship of the aging process and 
states to spontaneous and virus-induced malignancies. In 
investigation utilizing chemo-immunotherapeutic epproache 
in both rat and mouse leukemia and tumor model systems. 
the information resulting from this research will have co 
tion in studies on similar diseases in man. 


Proposed Course: ТЕ is intended to engage in inoculation, palpation, blood 
smears, sera collection, eye bleedings, autopsies, апа harvestin ng and 
processing of tumors in mice, rats, and hamsters, and to continue mai 
of these animal colonies for long-term studies on (1) autoimmune disease i 
New Zealand mice, (2) development of spontaneous cancer in AKR mice end their 
modification by chemo-immunotherapeutic agents, and (3) immunological 
responsiveness to immunoenhancers, i.e. BCG, Corynebacterium granulosum, 
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terferon stimulators, and/or immune cell transfer alone о 
n 


r in combination 
ith drug therapy in various mouse and rat leukemia tumor 5 
wi 


ystems. 
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Program Management Segment 
Dr. John B. Moloney, ASDVO, ET, NCI, Chairman 
Dr. Louis R. Sibal, OASDVO, ET, NCI, Executive Secretary 


ATOMIC ENERGY COMMISSION (NCI-FS-13) 


Title: Co-carcinogenesis Program 


Contractors Project Directors: Dr. F. T. Kenney 
Dr. G. D. Novelli 
Dr. M. G. Hanna 
< "Рт. E. S. Rogers 
| Dt. R. L. Tyndall 
Dr. В. W. Tennant 
Project Officers (NCI): Dr. James T. Duff 


Dr. Timothy O'Connor 


Objectives: In January 1965 an interagency agreement was 
established between the National Cancer Institute and the 

Oak Ridge National Laboratory for joint carcinogenesis studies. 
During the past 2 years the agreement has been funded by both 
the Carcinogenesis and Viral Oncology Program Areas. Only 

the Viral Carcinogenesis Program of the FS-13 agreement is 
reported here. The broad objectives are (1) to study the inter- 
action of RNA tumor viruses with the host immune mechanism 
(Hanna), (2) to conduct investigations on the biochemical 
mechanisms involved in the initiation of cancer (Novelli), 

(3) provide fundamental understanding of the mechanisms by 
which gene expression is regulated in mammalian cells (Kenney), 
(4) to study cellular changes during carcinogenesis by the 


Shope papilloma virus, and the development of the use of pas- 
senger viruses to transmit specific genetic information (Rogers), 
(5) to investigate the commonality between embryogenesis and 
oncogenesis and its possible significance in the control of 
cancer (Tyndall), and (6) to study the functional and anti- 
genic properties of се11$ infected or transformed by murine. 
ВМА tumor viruses, and the nature of the interactions between 
cells, viruses and carcinogens (Tennant). 
Major Findings: Immunology of Viral Carcinogenesis. Early 
histoiogic and ultrastructurai changes in lymphatic tissue were 
studied in adult BALB/c mice given Rauscher virus (RLY). Се 
was found that (1) endogenous C-type virus is localized as 
antigen in antigen-retaining reticular cells of germinal cen- 
ters, (2) it is possible that some forms cf virus destruction 
occurs in these extraceliular regions, (3) virus replicates in 
the parenchymal immunobiast compartment of the germinal centers, 
antigens 


(4) amplification of this compartment by other 
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ahances RLV splenomegaly, (5) maturation arrest in the immuno- 
ompetent cell compartment correlates with RLV-induced immune 
uppression, (6) viropexis of C-type virus between immunoblast 
ind hematopoietic cells of the spleen was found. In these ex- 
eriments it was also found that there may be a synergistic 
ffect of passenger lactic dehydrogenase virus (LDV) with the 

LV virus in causing the pathology associated with "Rauscher 
isease."  LDV was found to replicate in the thymic dependent 
rea of the lymphatic tissue. LDV completely destroyed the 
hymus parenchyma 48 after injection directly into the thymus. 


na collaborative study with J. H. Coggin (FS-7), it was 

ound that humoral antibodies, generated as a result of immuni- 
ation with isologous fetal tissue, depress the growth of RLV- 
nfected spleen celis and plasma cell tumors in BALB/c mice. 

he data suggests the presence of an embryonic antigen which 
crossreacts with neoantigen of both the RNA virus-infected 
spleen cells and the plasma cell ascites tumor. These embryonic 
‘antigens can immunize adult animals, making them capable of 
suppressing ЕМА virus-induced tumor growth and pathogenesis. 
Adoptive transfer of fetal antigen-primed spleen cells can 
suppress RLV-induced splenomegaly. 


RFM mice have a low spontaneous leukemia incidence but are quite 
susceptible to radiation induced leukemia. In these mice anti- 
gens of. RNA tumor viruses can be detected in the thymus after 


=. 2 weeks of age and reach a peak at 7 weeks of age. Detection 
E of the virus in the spleen occurs between 4 and 5 weeks of age 
Е followed by a marked drop at 10 weeks. The appearance of virus 
3 in the spleen correlates with the development of immune compe- 
E tence and capacity to trap antigen. These results are inter- 
È preted as an immune development to the virus and can be corre- 
& lated with the development of glomerulosclerosis which occurs 
Е ain these mice after 20 weeks of age; virus antigen and antibody 
£ сап be detected in the kidney during this interval. When С.Н/ 
4 Bif mice become immunologically mature they lose susceptibility 
2 to Gross virus-induced thymoma. This susceptibility is restored 
i after low levels of irradiation. The incidence of thymomas in 
3 irradiated adult CzH/Bif mice is markedly suppressed if the 
animals are injected with newborn thymus ceils or with the 
Йй Gross virus. These results clearly demonstrate that immune sup- 
5 ression is a factor in susceptibility of CzH/Bif mice to Gross 
> virus-induced thymoma. 
Germfree mice, unlike their conventional counterparts, do not 
deveiop plasma celi tumors after mineral oil injection. Ап 
Xperiment is underway to determine if this inability to develop 
Plasma cell tumors is a result of the absence of target cells 


in Peyer's patches. 
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.Enzymology of Carcinogenesis. А study of changes in isoaccept- 
ing tRNAs and embryonic tissues was completed. A survey of 
tyrolsyl- and aspartyl-tRNAs was carried out in 6 transplant- 
able tumors, 5 spontaneously occurring primary tumors and 5 
cultured tumor cell lines. А11 of these tumors showed 2 types 
of aspartyl and tyrosyl tRNAs: the normal differentiated cell 
type, and the abnormal "stem" cell type, in various proportions 
according to the individual tumor. The abundance of the abnor- 
mal "stem" cell type appeared to be proportional to the malig- 
nancy of the tumor. These abnormal tRNAs are not, however, 
unique to tumor tissue; they are also detected in embryonic 
tissues. 


A study was initiated of the host factors acting to regulate 
expression of oncogenic viruses. In initial work the RNA 
dependent DNA polymerase Was used as an indicator of virus 
expression. Template requirements, metal ion requirements, and 
other parameters of polymerase activity in extracts of purified 
RLV were carefully investigated to determine the optimal assay 
conditions. The results of these studies suggest that chain 
initiation is rate limiting for this polymerase. Normal and 
RLV infected mouse spleens were fractionated and the fractions 
tested for capacity to inhibit or activate added RLV polymerase. 
Several such components were found. А major inhibitory compon- 
ent of the normal spleen is not present in the RLV-infected 
spleen. These preliminary results suggest that there may, in- 
deed, be cellular host factors acting to regulate virus expres- 


sion via controlling the RNA-dependent synthesis of DNA. 


Biochemistry of Carcinogenesis. Two cancers arising from the 
virus-induced papillomas of rabbits have been transplanted over 
а period of many years. The Vx-7 cancer still has virus and the 
virus induced arginase after 115 transplant generations. The 
Vx-2 cancer has lost both virus and arginase. 1 i 
and unusual amino acid requirements which may 
control of these cancers using specific antagoni 
against specific enzymes. Upon reintroduction 
Vx-2 amino acid requirements and compositions ch 
closely the Vx-7. 
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Cultured fibroblasts from chiidren suffering Его 
deficiency disease have been inoculated with the 
Preliminary results indicate some induction of а 
celis. 
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Пу genes that are normally kept 
Evidence for such 

f fetal and viral 
transformed by 

the molecular mecha- 
pression of specific genes in 

cts of gene expression, the 


jammalian cells. As the produ 


lellular enzymes, can be regulated in amount by degradative as 
ell as synthetic processes; both of these are being studied. 
epatoma cells (H35) growing in culture provide the focus for 
uch of this work. А new effort Was initiated wherein tech- 
iques and concepts developed in previous research on hormonal 
gulation.of gene expression are being applied to the mechanisms 
regulating expression of oncogenic virus components. 


tryosine transaminase 
continued with emphasis on the mech- 
nism by which steroid hormones effect the release of trans- 


criptional repression to permit accelerated synthesis of 
specific mRNA. Specific steroid binding proteins were partiai 
purified and results obtained which Support the conclusion tha 
binding to nuclear receptors is a necessary prerequisite to 
enzyme induction. Preliminary fractionations indicate that 
the receptor is located in chromatin. The chromatin from 
steroid-treated cells has increased capacity to serve as 

1 Synchronized cells were found 


the steroid inducer during 
Cycle. It was found that 


ly 
Ж 
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preliminary evidence for a leucyl-tRNA species 
i centrations of leucine for changing 


The enzyme alanine transami 


nase, known to be inducible bv 
: Steroid treatment in vivo, was 2 to respond to hydrocorti- 
_ Sone addition to cultured H35 ce in & comparable fashion 
| Differences between the response or tunis enzyme and that of 
° suggest that there may be Sequentiai 
te effects of the steroid on transcription 
Пат? по the activity of ornithine cecar- 
dergoes large increases in celis 
and tissues stimulated to rapid growth, were examined in rat 
A number of hormones were tested for effects On activity 
levels of this enzyme; results indicates that none of the hor- 
· Mones tested is acting directly to induce ornithine decar- 


Боху1азе, 


183 


Studies of regulation of virus expression were initiated with 
Concentration on two immediate objectives: 1) development of 
an experimental system in which expression of oncogenic viruses 
can be observed and can be manipulated experimentally and 

2) development of a sensitive, precise and specific assay 

for virus expression. Most of the initial effort was toward 
the latter goal where it was asked whether the viral type 
RNA-dependent polymerase might serve as an appropriate marker. 
In further work polymerase assays will be correlated to sero- 
logic assays for gs antigen activity. It is hoped that the 
sensitivity of the enzyme assay will be complemented by the 
specificity of immunological assay. 


Viral Carcinogenesis.  Analogies between fetal and malignant 
tissues prompted an investigation of the degree and specificity 
of Gallium localization during embryogenesis. Isotope uptake 

in embryos was determined directly and by autoradiography. 

About midway during gestation, 07Ga uptake in embryonic tissues 
was equivelent to or surpassed that previously detected in 
leukemia tissues of adult mice. Uptake of jH-thymidine was not 
comparable to that of 67Ga, demonstrating that gallium uptake 

is not a refléction of cell turnover. In vitro cytotoxicity of 
fetal antigen-primed spleen cells was demonstrated against cells 
infected with Moloney leukemia virus. The irradiated fetal tis- 
sues used for immunization in these studies were negative for 
leukemia virus antigens by several tests. The spleen cells from 
immunized mice were found to incorporate thymidine upon exposure 
to thymidine labeled target cells suggesting a true immune reac- 
tion. These results suggest that cells infected with MLV po- 
ssess antigens similar to those of certain isologous embryonal 
celis. | 


Effects of fusion of permissive and nonpermissive cells on 
leukemia virus synthesis have been examined. This approach is 
based on the premise that susceptibility may be regulated intra- 
cellularly. Techniques have been developed for simultane 
autoradiography and fluorescence microscopy, and celi fu 
Preliminary results are suggestive that incorporation of 
cleus. from a human cell reduces the capacity of the recipien 
cell for virus synthesis. 


В 


ян. 
Bu 


i 


а 
0 = О 
О 


„3 
ге 
Г 


ri 
ct 


Proposed Course: Develop a concerted, interdisciplinary researc 
program in the central aspects of both chemical and viral car- 
cinogenesis. 

Sionificance to Biomedical Research and the Program of the 
Institute: This effort focused on the phenomenon of carcino- 
genesis per se, considering this as a fundamental biologicai 
problem with common features whether the carcinogenic stimuius 
be a chemical, or radiation, or a virus. Special attention, 
however, is given to particular areas such as carcinogenesis and 
cocarcinogenesis in the respiratory tract and the role of both 
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-type viruses and cellular control mechanisms in murine 
eukemias. 


ate Contract Initiated: July 1, 1963 (Viral Oncology Funding: 
KC 00.0000. 7 7. Nuly 1020) 


OAK RIDGE NATIONAL LABORATORY MAN PROGRAM (ABC-NCI FS-7) 
ih 


Title: The Joint AEC-NCI Molecular Anatomy Cancer Program. 


Contractor's Project Director: Рт. Norman G. Anderson 


roject Co-Investigator: Dr. Josphs H. Coggin, Jr. 
roject Officer: Dr. Charles И. Boone 


Objectives: The NCI portion of this contract is divided into 
five problem areas--cancer biology and immunology including 
1) cancer prevention, 2) cancer detection, 3) cancer cell 


typing, 4) cancer patient immune status monitoring, and 5) 
cancer immunotherapy. 


Part I. Studies are oriented toward chemically defining canc 
neoantigens and describing the mechanism for their activation 
in a variety of cancer model studies in rodents. Methods for 
interpreting viral and chemical carcinogenesis employing tumor 
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from model and autochthonous human tumors are being prepared 


and tecnniques developed for the rapid detection and quantita- 
tion of tumor related immune reactions. 


Part II. The feasibility of typing human and rodent tumors 
: from pathological material using antisera develcped against 
| antigenic extracts from tumors and fetal cells is being investi 
. gated. | 
: Part III. A program to monitor the immune reactiv 
patients to their tumors employing techniques and 
derived from model tumor studies continues in prog 


Part IV. The pattern and character of immune resp 

to virally-induced and transplanted tumors is bein 

intensively. The relationship of antibody responses an h 
activation of cellular immunity have and will continue to be 
examined in an effort to understand the reason for tumor pro- 
gression and to develop mechanisms for promoting tumor rejection 
by immunological stimulation or modification. 
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and fetal antigens are being exploited. Tumor-specific antigens 


Major Findings: In hamster, mouse and human embryo tissues 
during early and mid gestation, there exist antigenic com- 
ponents capable of inducing antibody responses and trans- 
plantation rejection potential against two-virus stimulated 
autochthonous tumors and against several other types of 
tumors. Маје and female animals receiving irradiated fetal 
vaccines show strong antibody responses to fetal tissues 
(syngeneic and xenogeneic) but only male animals develop 
cell-mediated immunity and tumor resistance. Antigen iso- 
lation studies (preliminary) indicate that tumors and fetus 
posses identical antigenic fractions.  Irradiation of the 
fetus is essential to permit antigenic expression adult 
tissues. 


ту 


Significance to Biomedical Research and the Program of the 
Institute: The programs listed constitute a direct approach 
to the human cancer problem including prevention, detection, 
typing, therapy monitoring, and immunotherapy. 


Proposed Course of Action: The contractor will: 1) check 
Spectrum of tumor antigen cross-reactive with fetal antigens 
in other model systems and in human tumors, 2) develop 
methods for immunizing against autochthonous cancer (chemically 
induced and spontaneous) employing fetal antigens, 3) isolate 
fetal and tumor antigens and prepare useful antibody prepara- 
tions for detecting and quantification of these antigens, 

4) establish a tumor and patient serum bank for use in evalua- 
ting new tumor and fetal antigen assays, 5) develop a battery 
of tests for routine early cancer detection, and 6) organize 
and publish the Proceedings of the Second Conference and 
Workshop on Embryonic and Fetal Antigens in Cancer on February 
15-19, 1972. 


Date Contract Initiated: July 1, 1962 


BAYLOR COLLEGE OF MEDICINE (NIH 71-755) 


Title: International Conference on Virology, Budapest, 
Hungar 


Contractor's Project Director: Dr. Joseph Meinick 
Project Officer: (NIAID) Dr. Earl Chamberlayne 


+ 


Objectives: То make possible the attendance of U. 5. scientists 
at an international conference on viral oncology. 
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ate Contract Initiated: March 1, 1971 
pate 5 ce ылоо 


BIONETICS RESEARCH LABS., INC. (NIH 69-2160) 
ји n V -[ AY 


Title: Support Services for SVCP 

Titty 

Contractor's Project Director: Dr. Robert Ting 
project Officers (NCI): Dr. George Todaro 


Dr. Paul Levine 
> Dr. Robert Bassin 


Objectives: To provide a laboratory that will collect, process 
and test cancer specimens from human and animal sources sus- 
pected of containing virus associated antigens. 


Major Findings:  EBV studies were carried out under the super- 
Ro vision of Dr. Paul Levine. One study initiated and completed 
£ during this year was a seroepidemiological study comparing 

| EBV titers in American patients with Burkitt's lymphoma and 

= age-and sex-matched patients with acute lymphocytic leukemia, 

& African Burkitt lymphoma, and non-malignant diseases. The 

H African Burkitt sera were significantly higher than the Amer- 

© ican Burkitt sera (Р<0.005). The role of EBV in human iymphoma 
was evaluated by immunological techniques detecting humoral 

and cellular immunity to the virus. The importance of careful 
clinical evaluation was emphasized by a study of twenty Amer- 
ican patients with Burkitt's lymphoma and age and sex matched 
controis. Treatment and prognosis correlated with EBV titers 
in both lymphoma and leukemia patients, indicating that sero- 
epidemiological studies which include single samples on a 
patient may be misleading. The studies clearly demonstrated 
that American patients with Burkitt's lymphoma, although their 
histopathology is i 
different immune pa 


"stores 


ndistinguishable from African patients, have 
tter 


ns to EBV. 


EBV who wer 
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Five individuals with low titers to ere identified 
on an earlier study of Hodgkins disease were foliowed over 
* а three year period. Half the patients developed high titers 
= While the other half maintained iow titers. 
€ A study of leukemia in identical twins was initiated to deter- 
^ mine whether an antigen could be detected in the celis of а 
t leukemia twin which would not be identified in his normal HLA 
identical twin.  Leukemia-associated antigens were detected 
in four of the seven families studied to date using the lympho- 
суе cytotoxicity test. Іп the animal system, this test is 
Positive oniy when the lymphocytes are presensitized by an 
antigen, so that the reactivity of the family members against 


дрвена 


the leukemic patient's cells but not against the normal twin's 
cells suggest that an environmental agent, perhaps a virus, is 
present. 


Sera from 43/102 (42$) of breast cancer patients had antibodies 
to BeLev antigens. Sera from 29% of patient's with sarcomas 
had detectable antibodies, whereas, 13% of patients with benign 
breast diseases and 3.6% of normal blood bank donors reacted. 


Significance to Biomedical Research and the Program of the 
Institute: Provides opportunity for systematic, large-scale 
effort to detect viruses or viral antigens in human or animal 
materials using tissue culture, immunological, biochemical and 
EM techniques. This is a major objective of the SVCP. 


Proposed Course: Although this contract will continue to supply 
necessary supportive services to SVCP, the workscope has recently 
been divided into three major areas, each being co-directed by 

а senior investigator at Bionetics and an NCI project officer. 
Drs. Rein and Todaro will attempt to isoiate, characterize, 

and purify the factor(s) in serum which overcome contract inhi- 
bition and regulate the growth of normal and transformed 3T3 
cells in culture. Drs. Pienta and Bassin will attempt to rescue 
and isolate a viral genome in undifferentiated sarcomas from 
untreated patients by co-cultivation, hybridization, and other 
techniques. Drs. Levine and Ting will continue studies to 
detect tumor specific antigens in patients with leukemia, lym- 
phoma and breast cancer. In the leukemia studies, special 
emphasis will be placed on testing patients who have an iden- 
tical twin; in the lymphoma studies, the serums of patients in 
selected disease groups will be tested for antibodies to EBV. 


Date Contract Initiated: June 27, 1969 
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MASSACHUSETTS INSTITUTE OF TECHNOLOGY (МЇН 71-2149) 3 
т Р T N 3 É 
Title: Studies on RNA-Dependent DNA Polymerase Ë 
Contractor's Project Director: Пт. David Baltimere 
Project Officer (NCI): Dr. George Todaro 
Objectives: To characterize DNA polymerase and its product, 
to study its mechanism of reaction and formation of virai RNA 


5 1 
during infection. 
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г Findings: None reported yet, this:is a new contract. 


ance to Biomedical Research and its Program of the 
stitute: The objectives above have ighest priority in 


Ez SVCP. The results may provide very sensitive techniques 


or finding cancer virus genetic information in human tumors. 


1 d Course: Continuation with addition of ЕМ capability. 


ropose 
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MELOY LABORATORIES, INC. (NIH 70-2047) 
Title: Cell Biology Facility 
Contractor's Project Director: Dr. John E. Verna 


Project Officers (NCI): Dr. George J. Todaro 
Dr. Charles W. Boone 


Objectives: To provide research facilities for the Cell 
Biology Section, Viral Biology Branch, МСТ (Part A), and 
the Viral Leukemia and Lymphoma Branch, NCI (Part B), in 
support of the following programs: 


| 
] 
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Part А: (1) Influenza virus mediated enhancement of 
tumor immunity, (2) testing the carcinoembryonic antigen 
hypothesis, (3) use of the paired label technique to 
characterize tumor surface antigens of AKR virus-induced 
rat lymphoma cellis, and (4) isolation of plasma membranes 
of EB virus-infected celis. 


Part B: (1) An examination of viruses as etiologic agents 
of human cancer, (2) genetic studies of SV40 virus апа 5740 
DNA, (3) elucidation of the difference between normal and | 
"transformation prone" human celis, (4) development and 
characterization of BALB/3T3 and BALB/3T12 lines, (5) 
transformation of mouse and human cells by RNA tumor viruses, 
(6) extend studies of ЕМА dependent DNA polymerase, апа 
(7) examine serological relationship between RNA dependent 
DNA polymerase associated with leukemia viruses of а 
variety of species as well as host cell enzymes, (8) 
characterization of host cell and viral ЕМА dependent ОМА 
polymerases. 


Major Findings: Part à: (1) Celi-free tumor homogenates 

ordinariiy not capabie of inducing immunity in BALB/c mice 

induced immunity if the cultured tumor ceils were first in- 

fected with influenza virus. This phenomenon o£ infiuenza 
virus-mediated enhancement of tumor immunity was also pro- 

duced when formalin inactivated tumor homogenates iniected 

with influenza virus were employed. _ 
(2) In the mouse system, inoculation of large groups of 
BALB mice with early embryonic tissue did not induce tumor = 
immunity, a finding at variance with the generality of tne 
carcinoembryonic antigen hypothesis. 
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3) The density and antibody binding affinity of cell 
surface G antigen sites on rat AKR lymphoma cells was 
determined using the paired label antibody assay plus 


certain titration techniques » 


(4) The main immunofluorescence antigen (Klein in Burkitt 
lymphoma cells containing EB virus may be a part of the 
yirus and not an integral part of the plasma membrane 
(i.e., а host-coded neoantigen). Work continues to con- 
firm this point. 


Part В: (1) The ability to infect and transform human 
cells with,SV40 DNA is now well established. Different 
forms of DNA are being tested to define the smallest 
amount of viral genetic information required for biologic 
The potential applications of integrating 
“genetic information by means of introducing DNA into cells 
tare presently being investigated. | 


(2) Following the initial discovery of ап ВМА dependent 
DNA polymerase in Rauscher sarcoma and Rauscher leukemia 
viruses by Temin and Baltimore, similar activity was de- 
tected in a large number of other sarcoma and leukemia 
viruses аз well as in МТУ. Methods have been developed 
which greatly increase the sensitivity of detection of the 
viral RNA dependent DNA polymerase using synthetic templates 


with P p nd 


(3) * Sera from animals with murine-virus induced tumors 
were found to contain an antibody to the murine viral 
polymerase. Antibody made in rabbits against the purified 
viral enzyme were shown to also inhibit the viral polymerase 
of several mammalian C-type ЕМА viruses. However, they до 

cross-react with the enzymes of the avian tumor viruses 


(4) MSY and MuLV releasing cell lines are being studiec 
: as modei systems to learn more about human tumors, How 
г the viral information is carried in the MSV-transformed 
£ mouse cell is being studied in detail biochemically. 
| Temperature-sensitive mutants are being haracterized 
biologicaliy and biochemically. 
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Significance to Biomedical Research and the Program of 
the Institute: Part A: The phenomenon of influenza 
virus-mediatéd enhancement of tumor immunity has the 
potential of use in the immunotherapy of human tumors. 
Primary tumor tissue which is removed from the patient, 
infected with influenza virus, homogenized, inactivated 
with regard to infectivity and then inoculated back 

into the patient could conceivably enhance the patient's 
immune resistance to residual tumor and to the develop- 
ment of metastases. 


Part B: These studies offer the possibility of determinin 
the sequence of events that occur when a normal cell is 
converted into a neoplastic cell, suggest a possible simple 
test for "cancer proneness" in man which would permit recog- 
nition of a "high risk" group for cancer in the human popu- 
lation and provide further information at the cellular 
and molecular level on the "Oncogene Theory" of cancer. 


c 
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RNA dependent DNA polymerase activity was demonstrated in 
normal and transformed cells. Biochemical characterization 
of the enzymes revealed differences between normal cellular 
enzymes and virus-specific enzymes. Using these techniques, 
it should be possible to search for enzyme activity in 
human cells; normal and malignant as a possible Screening 
for human cancer. 


Proposed Course of Action: 


Contract activities will continue essentially along the 
lines described above. 


Date Contract Initiated: September 30, 1965 
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NATIONAL CENTER FOR HEALTH STATISTICS (D.C.) (FS-35) 
itle: Childhood Death Certificates 
— 


roject Officer (NCI): Dr. Robert Miller 


Objectives: To make available death certificates for epidem- 
ologic studies on cancers of interest to the Special Virus 
Cancer Program. 


Date Contract Initiated: July 1, 1970 


UNIVERSITY OF NEBRASKA MEDICAL SCHOOL (71-2076) 


Title: Studies on Temperature Sensitive Mutants of Oncogenic 
Viruses 


Contractor's Project Director: Dr. Giampiero di Mayorca 


Objectives: The broad aim of this proposal is to identify viral 
gene functions which are necessary for malignant transformation. 


Major Findings: This is a new contract. 


© Significance to Biomedical Research and the Program of the 

~ Institute: The goals of this contract are to devise models 

for the investigation of possible viral etiology of human 
‘tumors апа to gain insight into the mechanisms of carcinogenesis 
at the molecular level. The achievement for controi of human 


tumor viruses is a major goai of the SVCP. 


Date Contract Initiated: March 12, 1971 


САРА SURRY езе Meer tH uie 
TEUER m terit i 


Title: RNA Viruses and Host Genome in Oncogenesis 


Contractor's Project Director: Dr. L. M. Boot 
Project Officer (NCI): Dr. Louis В. Sibal 


Objectives: To make possible the attendan 
at an international conference on viral on 
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RUTGERS, THE STATE UNIVERSITY (PH 43-68-1025) 


Title: Cross Protection Studies Among Murine Leukemia Viruses 


Contractor's Project Director: Dr. Nicholas C. Palczuk 
Project Officer (NCI): Dr. Louis К. Sibal 


Objectives: (1) To immunize BALB/c mice with killed murine 
leukemia virus vaccine prepared from available representative 
strains and to determine whether mice are protected from 
leukemia following challenge by virus from the strain used for 
immunization as well as each of the other strains. (2) To 
determine whether a susceptible strain of mice (С BL/K) can 
be protected from radiation induced leukemia by the administra- 
tion of а killed virus vaccine before x-irradiation. (3). То 
determine whether a strain of high leukemic mice (AKR) can be 
protected from spontaneous leukemia by the administration of 

a killed vaccine prepared from virus isolated from this or other 
strains. 


Major Findings: The data have indicated that: (a) mice immun- 
ized with Rauscher leukemia virus are protected only against 
Rauscher and Friend leukemia virus challenge; (b) mice immunized 
with Friend-virus are protected only against Friend and Rauscher 
virus challenge; (c) mice immunized with Moloney virus are par- 
tially protected against Friend and Rauscher virus challenge; 
(d) mice immunized with Gross leukemia virus were not protected 
against Rauscher, Friend, Moloney, Buffet, Breyere-Moloney, or 
Gross virus challenge; (e) mice immunized with Breyere-Moloney 
virus are currently partially protected against Breyere-Moloney 
virus challenge; (f) mice immunized with Buffet leukemia virus 
currently are partially protected against Friend and Buffet 
virus challenge. 


Immunization of female АКВ mice with а killed Gross virus vac- 
cine succeeded in delaying the leukemic time-to-death. 
Significance to Biomedical Research and the Program of тле 
Institute: The major goal of the SVCP is to control leukemia 

in man either by the use of vaccines or other methods. Several 
techniques used to approach this goal have resulted from labora- 
tory experimentation with murine leukemia viruses. The deveiop- 
ment of an effective vaccine against murine ieukemia wouid thus 
serve as a model for a human vaccine at a time when this becomes 


feasible. 


Proposed Course: The work on this contract has been completed, 


ate Contract Initiated: June 24, 1968 
Date НЕЕ 


urrent Contract Level: $22,676 


"WORLD COMMITTEE FOR COMPARATIVE LEUKEMIA RESEARCH (71-1033) 

о ЗС С У о ОИ СО ой 
Title: Vth International Leukemia Symposium at Padua, Italy 
“contractor's Project Officer: Dr. В. Dutcher 

project Officer (NCI): Mr. Thomas Lewin 
PF01557 UU кымы i 


‘Objectives: To make possible the attendance of U. 5. scientists 
-at an international conference on viral oncology. . 


Date Contract Initiated: June 10, 1971 
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Objectives: то obtain tissues and serum specimens from pedi- 
tric oncology patients and suitable controls for collaborative 


tudies with the SVCP. 


ajor Findings: Tissue, sera, and appropriate clinical infor- 
ation were provided to investigators at NCI; Pfizer & Company, 
nee; Bionetics Research Laboratories, Maryland; and Meloy 
aboratories, Virginia. Leukemic cells and pediatric solid 
tumors were useful for tissue culture, immunological work, and 
olymerase studies. Follow-up samples from patients and family 
iembers provided suitable material for a variety of investiga- 
Since this contract has been operating primarily as a 


esource, the major findings are being reported under other 


Specimens from 33 patients were provided in the last trimester 
to investigators within the Special Virus Cancer Program, in- 
cluding Dr. Robert Gallo, Dr. William Feller, Dr. George Todaro 
"and contract investigators at Meloy Laboratories and Bionetics 
"Research Laboratories. Full clinical forms were sent with 

each speciman. The quality of materials has been excellent and 
the variety of diagnoses included in the patient material have 
been neuroblastoma, osteogenic sarcoma, acute lymphocytic 
leukemia, Hodgkin's disease, Wilm's tumor, astrocytoma, 
rhabdomyosarcoma (three cases), glioblastoma and Ewing's 
“sarcoma. The contractor has added a second clinical fellow 
‘during this contract period, which is partly responsible for 
the increase in the number and quality of the specimens pro- 
vided to the SVCP investigators. | 


Significance to Biomedical Research and the Program of the 
Institute: This is a major pediatric research contract in the 
United States, which provides specimens to NCI and East Coast 
laboratories. Specimens obtained from this contract are being 
investigated by a number of NCI and SVCP laboratory workers. 
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> Proposed Course: Continue to collect ser Specimens 
Í as in the past.  Immunological investigations, using fresn 
lymphocytes and tissues, will be initiated by the contractor. 
Е Additional personnel are being made available to collect 
5 wel h А in 


specimens from adults with cancer, a 
= addition, individuals with high risk to 
mes vestigated for host factors which incre 
developing cancer. Materials wi 
ogical and immunological studies. 
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UNIVERSITY OF CONNECTICUT (NIH 69-52) 
Title: Development and Maintenance of a Specific Pathogen Free 
Flock of White Leghorn Chickens 


Contractor's Project Director: Dr. Roy E. Luginbuhl 


Project Officers (NCI): Drs. Robert Holdenried and Roy Kinard 
Objectives: Establish and maintain a flock of chickens free 
of specified pathogens, including avian leukosis viruses, and 
to provide eggs for research use. 


Major Findings: Approximately 14,000 eggs or cell cultures 
were provided to cancer research. A few of the recipients 
were Drs. J. Beard, „М. Green, H. Morgan, Е. Deinhardt, P. 
Sarma, and G. S. Beaudreau. 


There is no serologic evidence of the following organisms or 
diseases in the SPF flocks: Mycoplasma gallisepticum and 
synoviae, Salmonella pullorum, Newcastie disease, avian in- 
fectious laryngotracheitis, avian encephalomyelitis, CELO 

virus, and the three serotypes of RSV. There have been no 
Clinical casss of Marek's disease (MD); however, MD-associated 
herpesvirus (MDHV) antibodies have heen detected using the agar 
gel precipitin test. Clinical MD has not been detected.  Thirty- 
six birds of one flock have been identified as gs antigen | 
negative and nine as gs antigen positive, and separate flocks 
have been reproduced from these identified birds. In third 
generation of selected birds, 90% appear to be gs negative. 


Significance to Biomedical Research and the Program of the 
Institute: The methods being developed indicate that eggs free 
of specified infectious organisms can be produced. А signifi- 
cant portion of the avian leukosis research in the United 
States is Gependent on the continued availability oz this 
highly controlled and monitored flock. | 
Proposed Course: Continued maintenance of the flock, with 
deveiopment of genetic lines of chickens characterized for the 
susceptibility of their embryos to leukosis virus.  Flocks tree 
oi MD virus and gs liver antigen are being established. 
Date Contract initiated: June 18, 1952 
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x LECTRO-NUCLEONICS LABORATORIES. (NIH 71-2253) 


itle: Development of Propagation Procedures, Purification and 
characterization of Viruses 


contractor's Project Director: Mr. Irving Toplin 


roject Officers (NCI): Drs. George Todaro, Stuart Aaronson 
and Robert Bassin 


bjectives: To develop propagation procedures to produce high 
— — 5 + ; Д 

virus yields of cell cultures, purify, determine particle count 
ег ml and otherwise characterize the produced virus. 


Major Findings: Several cell lines are being propagated and- 
viruses harvested. 


Significance to Biomedical Research апа the Program oi the 
institute: The search for evidence of viral etiology of human 
cancer includes studies of viruses present in animals including 
human cell cultures. Large amounts of these well characterized 


sera and for biochemical, immunological, and epidemiological 
investigations. 


Proposed Course: To continue the propagation of cell lines and 
harvest virus as directed by the Project Officer. 


Date Contract Initiated: May 26, 1971 


EMORY UNIVERSITY (NIH 71-2256) 


H Title: Maintenance of Irradiated Monkey Colony 


Contractor's Project Director: Dr. Harold McCiure 


Project Officer (NCI): Dr. Roy Kinard 


Objectives: To determine the incidence of tumors in а unicus 
group of irradiated aging rhesus monkeys and to supply tissus 
from tumors for transplantation, tissue culture and virus 
isolation to SVCP collaborators. 
Major Findings: A group of 68 rhesus Monkeys with adults rang- 
ing in age from 12 to 18 years remain from an earlier study on 
the effects of irradiation. Forty-six animals received ir- 
radiation in 1956-1958, and 12 аге non-irradiatsed c rols, 

ar rn i 


e non-irradiated offspring Ьо: 
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Significance to Biomedical Research and the Program of the 
Institute: The SVCP conducts collaborative projects for the 
study of relationship between etiology of tumors of primates, 
including of course, humans. This project will provide useful 
information and tumor tissues to interested SVCP projects. ТЕ 
viruses can be isolated it may mean that these or similar 
viruses are responsible for human cancer. 


Proposed Course: To continue maintaining and monitoring the 
colony for tumors. 


Date Contract Initiated: May 1, 1971 
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FLOW LABORATORIES, INC. (PH43-65-1012) 


Title: Maintenance of a Repository for Storage and Distribu- 
tion of Reagents and Tissue Specimens 


Contractor's Project Director: Mr. Jack W. Walker 


Project Officer (NCI): Miss Marie E. Purdy 


Objectives: To provide for the SVCP а centrally located low 
temperature storage and distribution center for viral reagents 
and tissues. 


Major Findings: In 1970 there was a decrease from 1969 in out- 
going shipments from 349 to 312; receipts dropped from 49 to 
31. The number of items dropped from 16,458 to 10,220 outgoing 
and from 38,370 to 26,200 incoming. The heat problem generated 
by the large number of mechanical freezers has been corrected 
by installation of air conditioning. 


Significance to Biomedical Research and the Program of the 
institute: An efficient research program must have readily 
accessible adequately characterized resource materials. The 
‘storage and shipping facilities operatad under this contract 
enable the scientist to have access to a large invantory of 
special research materials without the burden of procurement, 
storage, inyentory, and distribution. 

Proposed Course: We ar oea rane that the repository activities 
will remain at about this year's level, 


Date Contract Initiated: June 22, 1965 
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HOSPITAL FOR SICK CHILDREN (PH43-65-97) 


contractor's Project Director: Dr. Peter McClure 
contrat зл = А 


project Officer (NCI): Dr. Paul H. Levine | 


Objectives: To obtain serum and plasma specimens for a wide 
variety of research purposes from pediatric leukemics, rela- 
tives of such patients, and non-leukemic controls. 


Major Findings: In the past contract year, serum coilection 2 
was broadened to pediatric patients with other solid tumors, 
in response to demands from SVCP investigators. The major 
contribution of the contract, however, was the identification 
‘of three leukemia patients who had clinically normal identical 
twins. The families were investigated at the Hospital for 
Sick Children, where establishment of identity was confirmed, 
using fingerprinting, teeth moldings, and mixed leukocyte 
cultures. The families were also admitted to NCI for thorough 
virological and immunological studies. Leukemia-associated 
antigens, possibly virus-related, were identified in two of 
the three leukemic twins. The one set of twins studied during | 
a two-year remission showed no evidence of leukemia-associated | 
antigens. The contractor has also identified three patients 
^ with concurrent infectious mononucleosis and acute leukemia, 
which has provided additional evidence immunologically for a 
distinct etiology for the two diseases. | 


icance to Biomedical Research and the Program of the | 


 5бјапјЕ 

Institute: As the largest pediatric hospital in North America, 

this contractor can respond rapidly to a variety of SVCP needs. 

Although the shipment of certain specimens is made difficult 

by problems with customs, by referring patients to NCI for 

study апа by collecting serum samples in which 24 to 48 hour 

delays are not critical, the contract provides a valuable | 
service to SVCP. | 

| 

Proposed Course: То continue the virological and immunological | 
Studies on the twin families already identified. The contrac- | 
tor will continue to look for other patients of interest, and | 
will continue to collect serial specimens from pediatric cancer | 
patients and family members. 
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HUNTINGDON RESEARCH CENTER (NIH 69-54) 
Я. 


Title: Development of Oncogenic Virus Diagnostic Reagents and 
Services | | i | 


Contractor's Project Director: Dr. Roger E. Wilsnack 


Project Officers: Drs. Robert Holdenried and Daniel J. Rubin 
(NCI), and Wallace P. Rowe (NIAID) 


Objectives: To develop, produce, and characterize special 
diagnostic reagents for use in the SVCP, primarily antisera 
and antisera conjugates to viruses, gs antigens, globulins of 
various animal species, and to T-antigens of polyoma and SV40 
in tumored hamsters., 


Major Findings: The anti-MSV(M) sera from tumored rats pro- 
duced by this contractor remains, as in the former year, the 
most widely issued reagent. The anti-AKRV sera from tumored 
rats has shown inhibitory activity against polymerase. The 

anti-MSV(M) sera are reactive against interspec antigen and 

murine leukemias. These reagents are experiencing expanded 

application in cancer research. 


Three host species--goat, rabbit and guinea pig--were immunized 
with Rauscher virus (human cell origin) intact, Tween-ether 
disrupted (ether and aqueous phases), cat leukemia virus intact 
and ether and aqueous phases of Tween-ether disrupted virus, 
Moloney leukemia virus--intact virus, enzyme treated, sodium 
dodecyle sulfate (SDS) disrupted, and Tween- ether (aqueous 
phase) disrupted virus. The antisera was characterized and 
evaluated in tests against groups of antigens to selected sera 
with antibody to group and type specific leukemic antigens and 
contaminating host cell and media antigens. Таз 
immunodiffusion, counterelectrophoresis, complem 
rect and indirect immunofluorescence and ne 
results have been tabulated for inclusion wi 
antisera to research laboratories. 
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In general the foiiowing patterns were observed: 


£ the sera are as satisfactory for CF tasts as tumor 

t serum. 

2. Goat antisera are the most satisfactory £o 
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3, Guinea pigs are most sensitive immunologically t 
serum contaminating antigen. 
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. Rabbit and guinea pig sera react poorly to tumor extract 
antigens in counterelectrophoresis and immunodiffusion tests. 


5. Selected sera from any of the test species neutralize 


virus but goat sera are frequently toxic to mouse and feline 
embryo cell cultures. 


Antisera produced and shipped: 


Tumored Fischer rat anti MSV(M) serum: 547 ml to 38 3 
investigators. : 


Tumored Fischer rat anti AKRV serun: 283 ml to 9 
investigators. 


Antisera to cat leukemia virus: 159 ml to 13 investigators. 


Antisera to human Rauscher virus: 128 ml to 15 investigators. 
A variety of anti species globulin and Special reagents to 
a large number of investigators. 


Rhodamine contrast stain: 115 mi to i8 investigators 


Significance to Biomedical Research and the Program of the | 
Institute: The reagents and test Systems developed provide 
tools used in cancer research. The project functions in close 
collaboration with SVCP research projects and the Laboratory 
of Viral Beolesy, NIAID. 


Proposed Course: Continue development, production, and 
characterization of serological test systems, 


J 


Date Contract Initiated: June 2, 1963 


JOHNS HOPKINS UNIVERSITY (NIH 693-2008) 
=S eec АНЕС AN 


Title: Maintenance of a Flock of RIF-Frse Chicken 


Contractor's Project D 
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ject Officer (NCI): Dr. W. Ray Bryan | 
Objectives: To maintain the 5 
a... ен 
free White Leghorn chickens to 
avian tumor virus studies. 


Major Findings: The eleventh generation of the original flock 
is now in egg production. Chicks for the twelfth generation 
are hatched. About five dozen eggs per week are shipped to 


Life Sciences, Inc., St. Petersburg, Florida, for use in Marek's 


disease studies on Contract PH43-69-63. Additional eggs are 
used in cell culture and avian tumor virus studies at Johns 
Hopkins University. 


Recent expansion of the contract covers the study and mainte- 
mance of a continuous chicken embryo cell culture. Continuous 
chicken cell lines are very rare and would be useful in avian 
tumor studies. The chicken embryo culture in its second to 
third year of continuous culture seems to carry Mycoplasma as 
a contaminate. The addition of tylosin to the culture medium 
prevents cell degeneration presumably by inhibition of Myco- 
plasma multiplication. 


Significance to Biomedical Research and the Program of the 
Institute: This flock supplied the birds used by Dr. Bang in 
his important studies on avian tumor viruses. The genetic 
heritage must be maintained to permit the continued definitive 
research with this highly characterized flock. 


Proposed Course: Indefinite 


Date Contract'Initiated: March 24, 1969 


LIFE SCIENCES, INC. (PH43-68-711) 


Title: Production of Germfree and Reagent Grade Specific- 
Pathogen-Free Animals 


Contractor's Project Director: Dr, Wendall M. Farrow 

Project Officers (МСТ): Mr, John P, Xvedar and Dr. W. Ray Bryan 
Objectives: To produce animals for research, both germfree an 
specific-pathogen-free (SPF) derived therefrom. The latter ах 
Maintained under environmentally controlled conditions which 
preciude intercurrent infection by pathogenic microorganisms 

or infestation by parasites and are referred to as "reagent 


grade" hosts (RG-SPF). 


Major Findings: 


(1) An inbred germfree colony of BALB/c mice is maintaine 
a foundation colony to furnish breeders for replacement of r 
tired breeders of the SPF production colonies. 
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(2) RG-SPF colonies of BALB/c mice, derived from germfree 
foundation colonies, have been established in separate en- 
yironmental control cubicles as follows: 


a. Inbred RG-SPF colony for producing pedigreed 
mice for research. 


b. Random bred RG-SPF (non-pedigreed but derived 
from BALB/c foundation. stock) produce mice for 
-general purpose use such as assays, virus passages, 
production of reagent grade virus for research, etc. 
in SVCP. 


{ 
i 
i 
1 
i 


Both colonies have been tested and certified free of all common 
murine viruses tested for, except leukemia virus which is trans- 
mitted vertically and is inherent in all known mouse stocks. 


(3 А SPF colony of NIH mice (Swiss) is maintained as insurance 
"for the preservation of this important stock. Limited numbers 
of animals are supplied to intramural scientists of NCI. 


: (4) A RG-SPF laying flock of Japanese quail (Coturnix coturnix) 
has been established from initially germfree stock and is now 
producing eggs for research and hatching at a rate of about 

/700 per week. This flock provides eggs for germfree hatches 
used in limited numbers by SVCP programs. 


(5) А foundation colony of leukosis-virus free White Leghorn 
chickens (LSI-C) derived from the University of Connecticut 
(Luginbuhl) stock now in the third generation since establish- 
nent from germfree chicks. It is maintained by pedigreed 
(random bred) pairs of males and females behind a tertiary 
barrier for environmental control. All birds in the foundat 
an 


Colony are monitored periodicallv both for leukosis virus an 
extraneous Viruses, and embryos from this pedigreed source are 
continuously monitored for freedom from leukosis virus expres- 
Sion, Only fertile eggs from certified virus free pairs are 
used for maintenance of the expansion and production colonies 
which supply eggs and chicks for research. 


(6) Secondary-barriers protect the expansion and production of 
chicken flocks. All available fertile eggs and chicks ars used 
for the Marek's disease research under another contract (PH43- 
69-53). Таз production rate is at about 350 eggs (or chicks) 


per week. 


(7) A viral testing laboratory monitors the foundation and 
Production colonies of chickens. 


Significance to Biomedical Research and the Program of the 
И. 
о 


institute: Тһе use of the well genetically and microbiologically 
defined laboratory animals. permits experiments with an increased 
ü 
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UNIVERSITY OF LOUISVILLE (PH43-66-902) 


‘Contractor's Project Director: Dr. Pauli B. Johnston 


iru 
corresponding antisera) for the simian foamy viruses, types 


been prepared and packaged. These are being tested for homo- 


number of parameters under the control of the investigator. 
Virus can be produced in animals and derived cell lines free 
of contaminating adventitious viruses. The Marek's disease 


research can be performed in chickens with a known and con- 
trolled viral flora. 


Proposed Course: This service type contract for the production 
Of germfree and reagent grade SPF animals will be continued, 
with the flexibility of being reoriented as rapidly as possible 
to meet changing needs of SVCP activities as they occur. 


Date Contract Initiated: February 8, 1968 


= 


17 


Titie: Preparation of Simian Foamy Virus Reagents and Antisera 


Project Officer (NCI): Dr. Robert Holdenried 
Objectives: To prepare and test reference reagents (vi 
1-7, and foamy virus from other laboratory species. 
Major Findings: The seven types of simian foamy viruses have 
geneity, potency, and purity by Dr. Johnston. He also iden- 
tifies, and if needed will prepare reagents for foamy virus 
from species of cancer research animals other than primates, 


None of the seven simian foamy virus antisera neutralized the 
cat syncytium-forming virus. 


T 
и 


Significance to Biomedical Research and the Program of tne 

institute: The simian foamy virus reagents will ba used in ths 
identification of viruses and viral antibodies in primatas used 

for cancer research. The indigenous viruses of laboratory 

primates pose husbandry problems, in addition to contaminating 

test systems and complicating tne attempts to recover oncocenic 

virus from tissues and tissue extracts, The specific antisera 

may also be useful in suppressing the growth sf these adventi- 

tious viruses in primate tissue culturas. The identity of cat : 
syncytial virus isolated is being determined. + 
Proposed Course: The packaged foamy virus reagents now in low 3 
temperature storage will be checked for titer stability at Е 
Selected time intervals. This laboratory will also assist in £ 
the detection of foamy virus contaminates on a referral basis, H 


ки 
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Date Contract Initiated: June 13, 1966 


AKERERE UNIVERSITY (PH43-67-47) 


Title: Epidemiologic Study of Burkitt's Lymphoma 

1-0 

ontractor's Project Director: Dr. George Kafuko 

cence FEES RUE та -<+<- << 

Project Officer (NCI): Dr. Robert Н. Depue, Jr. 
ote 


objectives: To conduct studies on the natural history, occur- 
тепсе, and transmission of Burkitt's lymphoma (BL), with special 
eference to the etiologic role of Epstein-Barr virus (EBV). 


Major Findings: A pilot study for a large scale prospective 
Sero-epidemiologic study of EBV and BL in the West Nile region 
of Uganda has been completed. This pilot study demonstrated 
that the immunofluorescent titers to EBV are stable in chil- 
dren, and the cooperation of the population is sufficient to 
embark on the large scale studies proposed by the Internationai 
‘Agency for Research on Cancer. : 


Significance to Biomedical Research and the Program of the 
Institute: The SVCP conducts many laboratory studies of EBV. 
The large scale sero-epidemiologic project is designed to help 
determine whether this virus is etiologic for BL and whether 
“continued laboratory studies are indicated. 


Proposed Course: This contract will cooperate in the proposed 
large study to determine the possible effect of co-factors with 
EBV necessary to development of BL. 

Date Contract Initiated: September 26, 1955 

Current Annual Level: $12,000 

MARQUETTE UNIVERSITY (2и43-68-1010) 

ПАКО а ML 

Title: Effect of Human Pregnancy Hormones on Breast Cancer 


Celis in Vitro 


207 


Objectives: To test the effect of co- -cultivation of hormone- 
secreting human choriocarcinoma cell lines with breast cancer 
lines in an attempt to increase the yield of a virus detected 
in human breast cancer. | 


Major Findings: The contractor has established in vitro cell 
lines from human choriocarcinoma cases. These lines secrete 

in vitro human chorionic gonadotropin, lactogenic hormone, 
estrogen, and progesterone. One of these lines (BeWo) is being 
co-cultivated with the Levine 3 human breast cancer line 
(isolated by another contractor). No increase in the virus 
yield of Levine 3 has been detected by electron microscopy as 
yet; however, the morphology and culture characteristics of the 
line do change. Not all combinations of hormone yield have 
been tested yet. А test more sensitive to virus production 
than electron microscopy will be instituted as soon as feasible 
since EM is a slow and inefficient way to monitor these exper- 
iments.  BeWo will be used to help isolate new breast cancer | 
cell lines in an attempt to find one that yields more virus. 


Significance to Biomedical Research and the Program of the 
Institute: The virus present in Levine 3 is the prime candi- 
date for a human breast cancer virus, but it has not been 
isolated in sufficient quantity to use as an antigen to deter- 
mine its significance and distribution. Therefore, methods to 
increase the yields are vital to further progress in this area. 


Proposed Course: To continue co-cultivation studies, and to 
attempt establishment of new breast cancer lines. 


Date Contract Initiated: September 19, 1963 


Objectives: T 
tion from pacti 


Major Findings: Collection of specimens from this contractor 
has provided valuable support for SVCP virology studies. Six 
units of leukocytes from two patients with acute leukemia pro- 
vided valuable information and source material for polymerase 
studies carried out by Dr. Stuart Aaronson and Dr. Robert 
Gallo (NCI), and Dr. S. Spiegelman (Columbia). Buffy coat and 
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white cell rich plasma from six other patients with high white 


“of 3,704 serum samples have been collected. Sera, skin biop- 
„5125, lymph nodes, and other tissues were distributed to а 
“number of SVCP investigators. 


A major effort was placed on the computerization of the serum 
bank under the auspices of Dr. Deward Waggoner. А total of 
1,335 sera have been added in the past five months and when 
this bank is computerized, it will become a far more valuable 
resource. Serum is still being used for antibody studies апа 
.439 sera have been utilized for RNA virus studies. The con- 
-tractor is" also screening patients for EBV in order to buiid 
‘up a bank of EBV negative and high titered EBV positive serum 
for the SVCP serum bank. 


Significance to Biomedical Research and the Program of the 
Institute: Availability of clinical Specimens and pertinent 


information on the cases is paramount in the achievement of a 


and propagate a candidate human cancer virus. Large volumes 


of clinical contracts will be necessary to keep up with the 


contractor is also collecting a large number of sera for the 
SVCP serum bank and has been able to meet new requests for a 
variety of specimens for SVCP investigators. | 


| 
| 
| 
F 


Proposed Course: Continuation as described. 


Date Contract Initiated: June 21, 1965 


MICROBIOLOGICAL ASSOCIATES, INC. (PH43-67-700) 
a АРАМ, 


CRE SNE tte rte caters еее k mheas 


Development of Murine Virus Diagnostic Reagents and 


Contractor's Project Director: Dr. John C. Parkar 
атеље Eee eee AL EC LOT. 


<. 
5 


Rowe (NIAID) 


Objectives: To develop reagents and tests for 
2I29Jg5scelves 


Y 
Study means for elimination of viruses from laborat 
Populations. 
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counts have also been provided for polymerase studies. A total 


major goal of the SVCP, i.e., to identify, rescue, characterize, 


of leukemic cells are necessary for the biochemical character- 
ization of the polymerases present in these cells, and a number 


biochemical demand. In addition to helping meet this need, the 


Project Officers: Drs, Robert Holdenrica (NCI) and Wallace >, 


of murine and other laboratory rodent and cat viruses; to 
apply these and other tools in the determination of the impor- 
tance of the indigenous viruses in experimental svs ms; to 


Proposed Course: Continue the rodent 


Major Findings: This contract project provides to the NCI a 
heavily used, highly skilled murine virus diagnostic laboratory. 
In the year ending January 31, 1971, 5,355 serological specimens 
were tested for an average of 8 viral antibodies per speciman. 
From February through May, 12,000 tests were completed. In 
addition, indirect tests (mouse antibody production) were per- 
formed on 94 specimens. In the last trimester, 49 specimens 
were processed by MAP. The laboratory has the capability of 
performing serological tests detecting infection with 34 known 
viruses or closely related groups of viruses. All serological 
procedures remain under evaluation with a spectrophotometric 
technique being developed to assist in reading complement 
titrations. This technique will increase the reproducibility 

of complement fixation tests. Complement fixation antigens 

have been prepared for 14 apparently distinct cat picorna- 
viruses. Monotypic antisera is being prepared in germfree 

rats and hysterectomy derived and sterilely reared kittens. 


` pests and reagent development proceed for additional cat 
‘viruses. Four cat colonies are being systematically tested 


by serology for viral antibodies. 


One technician from an animal diagnostic laboratory received a 
week of training in serological techniques. 


The large spectrum of viruses encompassed in the virus detection 
work requires the production of a large and complex battery of 
viral reagents, control celis, and viral seed stocks. These 
Materials are available to the scientific community on request 
through SVCP Resources. Research continues on the evaluation 

of the importance of various viral infections in laboratory 
animals to cancer research, both directly to cancer research 
work and in influencing the supply of healthy animals. 


Significance to Biomedical Research and 
institute: The virus diagnostic capabili 
with the ability to monitor laboratory 
and laboratory animal produced viral re 
have resulted in the production of high 
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pate Contract Initiated: April 10, 1961 
bens oc === зпасзагсеа 


Current Annual Level: $400,000 


MICROBIOLOGICAL ASSOCIATES, INC. (PH43-66-914) 
7-2). 


Title: Establish and Operate a BALB/c Mouse Colony 


Contractor's Project Director: Mr. Wilbur Athey 


Project Officer (NCI): Mr. Samuel M. Poiley 


Objectives: To provide BALB/cAn mice for laboratory investiga- 
tions supported by the SVCP, primarily for virus bioassays on 
Contract 43-67-697. 


Major Findings: The contractor has provided the maximum numbers 
of mice that can be produced in 2,500 cages. All regulations of 
The Institute for Laboratory Animal Resources are followed 
carefully. Requests for animals based on age, sex, weight, 
suckling litters, or breeders, etc. have been consistently met. 


Significance to Biomedical Research and the Program of the 
ce 


Institute: The availability of high quality BALB/cAn mi for 
biological assays of murine tumor viruses is important to the 
goal of understanding the role of viruses in oncogenesis. 
Proposed Course: Mouse production will be continued at the 
current level. 
Date Contract Initiated: June 15, 1966 
UNIVERSITY OF MINNESOTA (NINH 71-2251) 
me Se шз Me УНА dor US 
Title: Study of Immunodeficiency Diseases and Cancer 

» Wade Parks 
Objectives: The contractor sees a large number of satients 
ы... ~ 
with immunological problems who are at higher than normal risk 
to the development of malignancies. Не will utilize the 
patients to determine susceptibility o? cultures of their 
Skin fibroblast to viral and chemical transformation. He 
will study the patient to evaluate cell mediated and humoral 
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factors in protection against tumors, search for oncogenic 

viruses in patients with premalignant disease and those on 

immunosuppressive therapy. The patients will be studied to 
determine the role of genetic factors revealed in in vitro 

transformation assays. 


Major Findings: 
contract, we have begun collecting clinical data on six new 
patients with immunodeficiency syndromes and explanted skin 
biopsies from all of these patients. SV40 transformation ex- 
periments with fibroblasts from immunodeficiency patients are 
progressing with Dr. Todaro. Explants of tumors from three 
cancer patients have been started and will soon be ready for 
virologic analysis. 


Equipment purchasing and personnel hiring are proceeding ac- 
cording to plan. ; 


Significance to Biomedical Research and the Program of the 

А knowledge of the immunological capability of 
humans and their response to viral oncogenes and to viral 
induced tumor antigens is of great importance to the develop- 
ment of effective means of human cancer control. This contract 
provides information and materialis from carefully seiected 
patients suffering from immunodeficiency diseases. 


Institute: 


Proposed Course: 


Date Contract Initiated: May 13, 1971 


REN'S HOSPITAL (PH43-65-1020) 


In the brief period since initiation of the 


E 


Continue present work. 


ment of Serum from Human Childhood Leukemia 


‘using sam 
in a publi 


from Montreal Children's Hospital, were r 
ation in J.N.C.I. One of these studies by S 
University investigators indicated that antibodies to a 


{NCI): Dr. Paul Н. Levine 
ain serum from a variety of pediatri 
family members, and controls for vir 
Special cases for more extended work 


he contractor has provided sera for a 
ors. The results of one serologicai 


leukosis virus were not present in sera from patients wit 
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leukemia. Two other studies, one involving other animal 

leukemia viruses and another involving Australia antigen, are 
still under way. Samples from a patient with probable pro- 
gressive multifocal leukoencepholopathy were provided to Dr. 
George Todaro to determine whether the virus-like particles 
*identified in similar cases could be isolated and characterized. 
"ghe contractor participated in a publication indicating that 
infectious mononucleosis was associated with a favorable clinical 
course when occurring in the course of acute leukemia. 


Significance to Biomedical Research and the Program of the 
‘Institute: This is a resource contract for the supply of serum 
апа tumor „specimens from pediatric oncology patients and suit- 
able controls. An increasing need for tissues and blood samples 
from pediatric oncology patients requires a number of resource 
contracts to meet SVCP needs. 


Proposed Course: Continue to collect serum specimens, espe- 
cially from selected leukemia patients, for identification of 
host factors associated with long-term survival. 


"Date Contract Initiated: September 24, 1965 


NEW YORK STATE VETERINARY COLLEGE AT се, UNIVERSITY 
(NIH 70-2224) 


Title: Feline Tumor Viral Diagnostic Laboratory 


Contractor's Project Director: Dr. James H. Gillespie 


Project Officer (NCI): Dr. James T. Duff 


Objectives: То c plete production and evaluation of cat ana 
dog viral reagents; to monitor cat cell cultures and other 
Materials associated with cat tumors for indigenous cat yirusss 
and other microorganisms. 


Ë Major Findings: “he contractor has established a feline tumor 
В viral diagnostic laboratory and has available all known in- 
: digenous viruses of the cat. The feline reagents (virus seed 
Е stock and antisera) include 15 viruses. The contractor has 
tested the final packaged reagents for purity, potency, homo- 
genicity, and complete reciprocal neutralization. Although сле 
packaged viruses have undergone a drop in titer of about two 
ry for distribution tco other 


logs, these reagents are satisfactor 
investigators. 
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Cross neutralization tests for 10 of the 14 cat picornaviruses 
have been completed and results reported.  Neutralization 
titers for the previously prepared reagents of panleukopenia 
and herpesviruses are reported. Additional virus characteriza- 
tion information completed in the report period include the 
chloroform sensitivity of eight of the picornavirus strains 

and the resistance to chloroform treatment of the cat herpes- 
virus. The herpesvirus hemagglutinating activity is being 
utilized in development of an HAI test. 


In the microneutralization technigue, a procedure of adding 
Cell culture suspensions to serum and virus mixtures in the 
wells,was compared and found equally sensitive to the previousiy 


used method of inoculating the virus-serum mixtures on monolayers. 


The addition of the celis to the mixture will be used routinely 
since there is a saving in both time and material. 


The service of monitoring cat tumors апа cell derivatives for 
adventitious viruses has been established. 


Significance to Biomedical Research and the Program of the 
Institute: An evaluation will be completed of reagents pre- 
pared for the feline viruses since these materials will be made 
available to NCI intramural and collaborating scientists as 
well as to the scientific community. The contract provides a 
central laboratory where materials isolated from neoplastic or 
normal cats can be sent to determine whether or not they con- 


tain па пале feline agents, and/or for viral identification. 


Proposed Course: (1) Initiation of a pathogenesis study of 
feline syncytial agent(s) in the domestic cat; (2) Monitoring 
of NCI-Cornell Specific Pathogen-Free Cat Colony Е 


o 
Syncytial agentís); (3) Study a feline syncytial agent anda 
feline adenolike virus in vitro for their onccgenicity "switch- 
on" e£fect on type C particles; and (4) Continue the operation 
of a feline virus diagnostic laboratory, 
Date Contract Initiated: june 25, 1270 


Title: Collection of Human Tis 
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Contractor's Project Director: Professor Giovanni Dogo 
ве oce EIE, e Sees. 


Project Officer (NCI): Dr. Robert Н. Depue, Jr, 
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Objectives: To procure and Ship human tumor and other tissue 
— EI EAE š 
specimens to NCI for use in research programs. A 


Major Findings: Skin biopsies have been obtained from inbred 
and isolated populations in the Dolomite Mountains in Italy and 
“pave now been grown in tissue culture. Some specimens have 
shown a high virus-transformation susceptibility. Genealogical 
information on the donors is being analyzed to determine if the 
susceptibility to oncogenic transformation has a genetic cor- 
relation. These cell lines will be employed in a human onco- 
genic virus detection program Organized by NCI. 


Significance to Biomedical Research and the Program of the 
Institute: The skin biopsies will be used in a project to 
detect human oncogenic viruses in vitro and to determine the 
significance of the transformation test to oncogenesis. 


Proposed Course: To collect and culture human skin biopsies 
as previously, along with genealogies. 


Date Contract Initiated: October 27, 1964 


SOUTHWEST FOUNDATION FOR RESEARCH AND EDUCATION (NIH 69-93) 
a a — АЕ 


Title: The Production of Simian Viruses and Homoiogous 
Antisera 


Contractor's Project Director: Dr. Seymour S. Kalter 


Objectives: То determine the quality of simian virus reference 
reagents (seed material and antisera) packaged for NOT by 
another contractor, їп aáüiaition, the iaboratory serves as a 
diagnostic laboratory in a limited capacity for viral isolates 
that may emerge from studies done by other SVCP contractors. 
Major Findings: The simian foamyvirus (РУ) reagents 
tensively tested and an attempt was made to determins 
а relationship exists between the Mason-Pfizer monkey virus and 
ў the foamyviruses. Assistance was given NCI personnsi in the 
identification of Herpesvirus saimiri, a WOOlly monkey virus 
and in the study of other viruses isolatad froz primate neo- 


= Plastic tissues. 


All seven FV types grew at least on one of a variety of cell 
lines indicating viability of the ampouled stocks. Secondary 
rabbit kidney cell cultures supported the growth of ali seven 
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types and working pools are in preparation on these cells. 
The Baboon Submaxillary Lymph Node cell (SMLN) culture has 
proven most useful in working with all the types except 5. 
This is а diploid culture now in its 10th subpassage. Cyto- 
pathology on these cells is rapid (6-8 days), reaching a 
maximum in two weeks and is easy to read because of the 
uniformity in appearance of the cell sheet. Working pools 
of types 1, 2, 4, 6 and 7 have been prepared on SMLN cells 
with titers of 2.0-3.0 logs/0.1 ml. Vero Cells were next 
most susceptible to foamyvirus infection, producing CPE with 
FV 1, 2, 3, 6 and 7. ' 


Cross.neutralization testing indicated an unanticipated FV 
2-7 cross reaction and FV 6 and 7 appear to be "nislabelled." 


There appears to be’ по serologic relationship between M-PMV 
and FV 1, 2, 3, 4, 6, 7. 


"Significance to Biomedical Research and the Program о: the 
Institute: These reagents will be useful to investigators in 
characterizing viruses isolated from neoplastic diseases 
(natural or induced) that occur in primates, and for monitoring 
primate colonies. 

Proposed Course: Certify the packaged simian virus reagents 

and serve аз a diagnostic laboratory for viral isolates referred 
to SWFRE by NCI. 


“pate Contract Initiated: June 15, 1966 


SOUTHWEST FOUNDATION FOR RESEARCH AND EDUCATION (NIH 69-2011) 
Title: Housing and Maintenance of а Chimpanzee Colony 
Contractor's Project Director: Dr. Seymour S, Ка Сет 
Project Officer (NCI): Dr. Roy F. Kinard 


Objectives: To supply young chimpanzees t 
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Major Findings: Four infants were born this year. Two were 
Sent to Dr. J. Melnick and two await shipment until he has 
suitable inocula. No abortions or stillbirths occurred tnis 
year. All six proven females are pregnant or being rebred. 
in May 1971, the colony consisted of 3 breeding age males, 6 
preeding age females, 1 juvenile male, 3 juvenile females, 2 
infant males, 1 infant female-~for a total of 16 animals. 
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ignificance to Biomedical Research 


š and the Program of the 
nstitute: The chimpanzee now appea 


rs to be the laboratory 
biochemically and immunologi- 
Y source of newborn chimpanzees for 


Continuation with no significant change. 


Date Contract Initiated: April 25, 1969 
Date Contract Initiated 


UNIVERSITY" LABORATORIES, INC. (PH43-66-1133) 
Жд—д—ыы—ыккгыыь-ыы ы L9 баба 


ontractor's Project Director: Dr. Eugene H. Bernstein 


Project Officer (NCI): Dr. Robert Holdenried 


Objectives: Production of leukemia and sarcoma viruses and 
с antisera. 


Major Findings: 
“Virus Production 
virus Production 


| MSV(M): In the report year the contractor produced slightly 
;over 2000 mls of MSV(M) virus extract from BALB/c mouse tumors. 
Virus titer of the last several months’ production increased 
following passage of virus in suckling mice prior cto inoculation 


Ë ` into the weanling mice. Production of mouse antisera to MSV(M) 
š Was completed with the harvest of 38 ml with a neutralizing 
= titer of 3.5 log FFU/ml of MSV(M). 
Е 
Ë MLV: Ten percent cell free Spleen extracts yielded 1200 ml of 
Е virus suspension. The virus is intended primarily for "helper" 
virus for assays.  Titer of virus varies from 7,3 to 7,3 104 
PFU/ml. Production of mouse antisera tO MLY with nigh titer 
and high specificity continues. 
FeLV production was initiated the last part cf Hay, 
RSV (Carr-Zilber) production as extracts from chicken tumors 
> 


Was completed early September 1970. Chicken antis ra t 
(Carr-Zilber) was also produced and is available 

M 

clon. 


RSV (RAV-1) propagated in tissue culture was Shipped t 


o Dr. 
Spiegelman and Dr. Joklik at Duke University. RAY-1 propagated 
in tissue culture was supplied directly to Drs. Spiegelman, 


Joklik and Frankel at Life Sciences. 


Significance to Biomedical Research and the Program of the 
Institute: The supply of highiy standardized oncogenic viruses 
and antisera has been extensively used by the SVCP and the 
research community. | 


Proposed Course: The contractor is in the process of convert- 
ing to large scale cell culture propagation of oncogenic 
viruses. Propagation of cat leukemia virus should commence by 
April 1971, and Schmidt-Ruppin RSV shouid be underway by July 
1971. Other virus production will be adjusted to meet SVCP 
requirements. 


Date Contract Initiated: June 4, 1962 


ZOOLOGICAL SOCIETY OF SAN DIEGO (PH43-63-56) 


Title: Experimental Breeding of Small Primate Species 


Contractor's Project Director: Dr. Robert W. Cooper 


Project Officer(s) (NCI): Drs. Roy F. Kinard and Robert 
Holdenried 


Objectives: TO breed several selected small primate species 
and supply offspring to SVC? investigators; to develop anti- 
lymphocyte sera for these species; to develop and use tissue 
cultures in selected in vitro virus experiments or assays. 


Major Findings: Newborn animals were supplied to Drs. F. 

Deinhardt, Melendez, Valerio, John Moore (NIEHS), and A, 

Hendrick, (National Primate Center, Davis, California).  Anti- 

thymocyte globulins (squirrel monkey and talapoin) were pre- 

pared and sent to Dr. Deinhardt. Extract of woolly monkey 

‘fibrosarcoma was also sent to Dr. Deinhardt, and this extract 
i | 


нъ 
[en 


o 

was inoculated into six squirre- monkeys, causing two nodules. 
A cell line from a squirrel monkey tumor induced by FSV was 
developed and is available. Malignant sarcomas occurred in 
talapoins inoculated with Rous yirus апа squirrel monkeys with 
Rous and FSV. Six galagoes inoculated intratracheally with 
benzpyrene developed bronchogenic carcinoma. 

Significance to Biomedical Research and thse Prograz of the 
Institute: These Small primate species are cheaper, за ier, 
and safer to use than rhesus, baboons, and chimpanzees, and 
at least squirrels апа talapoins have been shown susceptible 


to virus cancer. 
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Ohio State University (PH43-65-1001) 


Р 


Title: Biohazard Control and Containment in Oncogenic Virus Research 


Contractor's Project Director: Dr. R. A. Griesemer 


Project Officer (NCI): Dr. A. Hellman 
Dr. A. K. Fowler 


Objectives: 


The purpose of this research program is to elucidate the hazards 
to man and experimental animals from exposure to oncogenic viral agents 
and nucleic acids currently used in laboratory investigations. The. 
primary aim of research in progress during this report period is to 
evaluate the potential hazards from oncogenic viral nucleic acids 
through studies that define the transmissibility, oncogenicity and host 
range of viral nucleic acids. А second series of investigations in 
progress deal with the узанавакна associated with feline leukemia and 
sarcoma viruses. 


Significance to Biomedical Research and the Program of the Institute: 


. Oncogenic Viral DNAs: Thus far, three tumors have appeared, ali in 
group of thymectomized hamsters that had been exposed at 3 weeks of 
age to 107-88 qCD50 of an aerosol of infectious nucleic acid. Three 
weeks after aerosol exposure, 2 hamsters develoved subcutaneous tumors 

. which histopathologically are undifferented sarcomas with minimal 
central necrosis and hemorrhage. Serum from the one hamster examined 
thus far contained T-antibody but we were unable to demonstrates T= 
antigen in the tumor cells. Five weeks after exposure a third hamster 
developed a subcutaneous tumor. During the past 3 weeks the tumor has 
slowly enlarged and now measures 3 cm. in diameter. Continuing efforts 
will be made to relate tumor production to the aerosol exposure 


a 


Feline Leukemia Transmission: Опе contact-expc 
of maligna nt lymphoma at 330 davs cf age. The 


== 
two littermates that were inoculated intraperitoneally with fe: 


Ташаа virus on the day of birth and died from malignant lymph 
105 and 120 days later. Attempts to demonstrate viral and gs 
will be performed during the next report period. We consider 


presumptive evidence that horizontal transmission to neonatal 
possible. Presently, there are 9 additional gnotobiotic cats 
in age from 35 to 95 days which have been contact-exposed sin 
to feline leukemia virus-infected cats, 


Feline Serology: Standardization of FeLV and Pesv serologic tests ars Ë 
in progress. Hyperimmune goat and rabbit anti-FeLV serum have been с. 
prepared to purified Theilen FeLV, Serologic activity and specificity Š 
of the reagents have been confirmed by complement fixation, immuno- я 
diffusion, tanned cell hemagglutination, PRILOT, and by indirect E 
immunofluorescence. Rabbit and goat anti-FeLV serum, after extensive E 
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adsorptions with fetal calf serum and feline embryo cell hemoganates, 
‘were used in the CF; Immunodiffusion; Tanned cell HI; Paired Iodine 
'pabeling and Indirect Immunofluoresence tests. 


These tests will be used individually or in groups to monitor 
д.5.-3, for micro quantities of feline leukoviral antigen and for 
© localization of antigen. 


Immune Reactivity of the Cat: Progress is being made in the purification 
and characterization of feline immunoglobulins. Feline IGg has been 
purified from cats immunized with sheep erythrocytes. The protein was 
‚ isolated by DEAE ion exchange chromotography. ТЕ has the electrophoretic 
properties of IgG of other species and causes hemagglutination of sheep 
‘erythrocytes, thus satisfying one functional test for specific antibody. 
Specific antiserum to this immunogglobulin has been produced in rabbits. 

IgA and IgM separation procedures using isoelectric focusing and 
· Sephadex 6200 column chromatography are presently in progress. The 
humoral and cellular immune responses of non-leukemic cats of various 
ages is under study. These efforts will be expanded during the next 
report period to evaluate the immune reactivity of pre-leukemic and 
leukemic cats and will aiso serve as the baseline for evaluation of 
anti-viral vaccines. 


Proposed Course of the Project: In order to develop a model system to 


study the susceptibility of a host to concurrent infection and cross 
infection, the cat model will be developed. We plan to study this 
animal as one would humans on chemotherapy, in order to determine his 
capacity for antibody synthesis, response to chemotherapy, enhancement 
of malignancy by immunosuppression and look at the significance of 
hormonal imbalance in the development of malignancy, Both cellular 
and humoral immunologic responses will be investigated. 


att papam vit has SGI TTY 


Date Contract Initiated: June 22, 1965 
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The Dow Chemical Company (PH43-65-1045) 


г 


‘Title: Research and Development of Biohazards Containment Facilities 


Contractor's Project Director: Му. Cyril B. Henke | 
Project Officer (МСТ): Mr. W. Emmett Barklev 


Objectives: 


The objectives of this contract are to evaluate possible hazards to 
personnel conducting research in the virus-cancer field, studv the 
state-of-the-art of agent control and containment from the standpoint 
of personnel protection and increasing the validity of experimental 
studies; assist in the planning, construction and evaluation performance 
of new concepts for facilities and programs involving hazardous agents. 


More specifically, the current contract effort is being directed to the 
following program areas: 


1. Applied research and development studies on biohazards control 
and containment. 


2. The continued implementation and further development of an 
environmental monitoring program for Building 41. 


3. The continued evaluation of the performance pots nvironmental 
controi features incorporated in Building 41 and into the prototvpe 
laboratory units. 


4, Related operational activities in Building 41. 


5. Consultation for the Special Virus Cancer Program with special 
emphasis on rroviding assistance to NCI contractors through a site 
visit program, 


c 


iificancs to Biomedical Research and the Program of the Institute: 


The data collected in 
and operational proc 
= 


tnis program ind 


contamination — fa 
facility. Dow perso 
analysis support to 

ration and rs A Sg nes o 


d in which equations were 
borne contaminan ts ical а rocm 
А 


developed to describe the removal of ai 
utilizing various combinations of air f 
systems and air recirculation devices. It has been concluded that 

while such devices are impractical for controllin room air pressures 
they are highly effective in improving room air quality. A significa 


РА 
= 
nc 


part of the work effort during this contract period has been given to 
the NCI safety and environmental control site visit and consultation 
program. Site visits have been made to the following facilities: 


Bionetics, Kensington, Maryland 
Microbiological Associates, Bethesda, Maryland 
University Laboratories, Highland Park, New Jersey | 
Flow Laboratories, Rockville, Maryland | 
Albert Einstein College of Medicine, Bronx, New York 


Proposed Course of the Project: Experiments are being prepared to: | 
1) obtain comparative data between theory and operation of air | 
recirculatich unit(s) within a typical research laboratorv, 2) | 
determine the unit size required to obtain an equivalent high air 

change rate and 3) determine how unit location and air distribution 

can most effectively minimize high concentrations of contaminants 

at specific locations within the laboratory. 


Date Contract Initiated: June 25, 1965 


| 
| 
| 
| 
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Naval Biological Laboratory (FS-57) 


Title: Studies of Environmental and Phvsiological Pactors Influencing 
Virus-Host with Action 


Contractor's Project Directors: Dr. R. L. Dimmick 


Mr. M. A. Chatignv 


Project Officers: Dr. A. Hellman 
Dr. А. K. Fowler 


Mr. W. E. Barkley 
Objectives: This contract has four objectives, thev are: 


1. Virus laboratory hazards evaluation. The objective of this 
section of the proposal is to evaluate the extent of possible hazards 
involved in biochemical and biophysical procedures used in virus- 
tissue culture laboratories. 


2. Studies on environmental effects on phvsical and biological 
characteristics of viral aerosols. The objective of this section of 
the proposal is to provide survival data of both "model" and oncogenic 
viruses as related to environmental parameters (e.g. temperature, RH, 
RH changes, and trace chemicals - decontaminants) for use in Section 1, 
and to evaluate the importance of end-spectrum (0,1 to 0.5 um) 

(5 to 15 um) particles on virus-host interaction considering both the 
hazard to humans and animals and the potential for cross contamination. 


3. Host-virus interactions. The objective of this section is 
to evaluate the effect of selected stress situations (phvsiological 
as by hormonal imbalance, immunological as bv concurrent infection 
or biochemical, as by exposure to injurious chemical vapors of 

` aerosols) on induction of viral disease or cancerous trauma, and tc 
evaluate the role airborne particle size might plav in such inte 


optimal ini 


Date Contract Initiated: March 1, 
—— Lars 


Contractor's Project Director: Dr. S. S. Kalter 
Project Officer (NCI): Dr. А. Hellman 
Objectives: 


1. Determine the inactivation bv heat and ultraviolet light of 
selected oncogenic and non-oncogenic viruses in the cell-free 
and intracellular states. 


2. Determine the persistence of viral activitv in air dried 
cells under normal laboratory conditions. 


3. Attempt to initiate and quantitate solid tumors in 
experimental animals by exposure to infected cells, tumor cells, 


or transformed cells via the respiratory and subcutaneous routes. 


4, Cultivate various organs from nonhuman primates and test for 


the presence of virus Бу observation for cytopathologv in living 
-and stained cells. Overt virus infections will be tested for in 
these same organs. Sera from the animals will be tested for the 
presence of antibody against such viruses in order to determine 
what relationship this may have to the state of virus infection. 


5. Investigate the latent viral flora of cell lines to ре used for 


tumor vaccine production. 


Date Contract Initiated: June 3, 1971 
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University of Texas (NIH-71-2135) 


Title: Biohazards Information Gathering Center 


Contractor's Project Directors: Dr. S. E, Sulkin 


Dr. В. M. Pike 


Project Officers (NCI): Dr. A. Hellman 


Mr. W. E. Barkley 


Objectives: 


1. То gather information concerning laboratory-acquired 
= infections and accidents by the use of questionaires and 
personal contact. 


2. To make available to laboratory personnel thru the Office 
of Bichazard, VO, Et., NCI, information concerning the hazards 
of working with infectious agents. 


3% To assemble information concerning techniques and 
equipment which would tend to minimize this hazard. 


4. To prepare a continually updated guide for dealing wit! 
various aspects of this problem, to be published bv the NCI, 
NIH, PHS. 


Date Contract ‘Initiated: April 6, 1971 
—aa——s 6 r ааьан нй 
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SOLID TUO R V RUS PROGRAM SEGMENT 


Грк, Robert J. йерн, VCB, Etiology Area, Chairman 
pr. James T. Duff, VCB, са: == Vice Chairman 
CALIFORNIA STATE DEPARTMENT OF PUBLIC HEALTH (PH43-68-997) 
„геге s V 


Title: Role of Oncogenic Viruses in the Causation of Cancer 
nee in Man and his Domestic Animals 


Contractor's Project Directors: Dr. Edwin Н. Lennette 
———————————————— : 
Dr. John Riggs 


project Officer (NCI): Dr. James T. Duff 


Objectives: To apply the newer knowledge of the nature of 
RNA viruses affecting murine species to the study of neoplasms 
of other species, namely domestic cats, dogs, and man. 


‘Major Findings: Utilizing the indirect fluorescent antibody 

procedure, the infectious titer of feline leukemia viruses 
(FeLV) was determined and stocks of virus prepared for use 

in viral genome rescue studies of non-virus producing cell 

cultures derived from tumors of cats, dogs, and humans. This 

_ technique has also been used to determine the neutralizing 
ability of serum against FeLV. 


| 
| 
| 
| 
| 
| 


t 


А survey was made of normal cat sera and the sera of cats with | 
various types of malignancies for the presence of antibody | 
against FeLV. Preliminary results indicate that approximately 
5$ of normal cats and 30$ of cats with malignancies have | 
antibodies to FeLV as determined by the indirect fluorescent | 
antibody technique. | 

| 


Í 
Е 
d Studies with serum obtained from veterinarians utilizing the 
= indirect fluorescent antibody procedure to detect antibodies 
¥ о FeLV were completed on 698 sera obtained. Only e rum 
Š could be interpreted as positive using a human cel К 
Е infected with FeLV аз the tést antigen and the uni 
E cell line as the normal control. A subsequent seri 
s from this individual was negative in the test. ТЕ 

evident that this in risk" group do not produce 

against FeLV as determined by this technigue. Sam 

Sera have been submitted to NCI laboratories for c 


fixation studies. | 
| 


Cell cultures have been established Ln various hist 
types of tumors from dogs. Attempts are currently un 
to rescue a focus-forming viral genome from these cel 

Lo] 
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by superinfecting the cells with various strains о 
leukemia viruses. By utilizing the fluorescent an 
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technique we can determine if a productive infection has taken 
place. Once infection is established, tests for focus- 
forming ability are carried out using primary feline embryo 
cells and a line of beagle embryo cells in the test system. 


To date no foci have been produced by the cell lines that have 
been tested. Я 


Rapidly passaged beagle embryo cells continue to give satis- 
factory results in titrations of feline sarcoma virus stocks 
by focus-formation with both the GA and ST strains of feline 
sarcoma virus. Sera from 2 dogs and 1 cat hyperimmunized 
with GA-FSV tumor preparations completely neutralize at least 
2 log dilutions of GA virus. One "normal" cat serum obtained 
from the municipal animal pound and positive by the indirect 
FA test partially neutralized the same stock of virus. 


Collaborative experiments with Stanford University laboratories 
(NIH 69-2053) utilizing the Stanbridge technique of treating 
mice with anti-thymocyte serum to suppress their immune 
response resulted in the demonstration of a high degree of 
tumorigenicity of tissue culture cells derived from 1 feline 
carcinoma, 1 dog osteosarcoma and 1 human rhabdomyosarcoma. 


In vitro infection of normal cat cell lines with feline 
leukemia viruses and subsequently reacting them in the 
ferritin-labeled antibody technique showed that the membrane 
antigen noted before on established cell lines carrying C-type 
virus particles was infection-mediated. This excludes the 
possibility that the membrane-tagging observed in this study 
is a characteristic of transformed cells having nothing to 

do with viral infection. 


In a series of cats examined for the presence of C-type 


particles; 22 of 33 cats with malignant lymphoma were positive 

(668), 12 of 35 cats with various other malignancies were 

positive (342), and 10 of 33 cats with no evidence of а 

malignancy were positive (303). 

Proposed Course: (1) To continue utilizing these technique d 
to determine if an immunological relationship exists in tumors Е 
of different animals and different Species. (2) TO continue E 
to establish cell cultures from tumors of different animals š 
and attempt to rescue a defective viral genome from such + 
cultures, dE 
Significance to Biomedical Research and the Program cf the ES 
Institute: These studies are an integral part of а compre- 

hensive field program on the etiology of cancer being carried 

out aS a collaborative effort between the Viral Carcinogenesis 

Branch, NCI, the California State Department of Public Health 

(NIH 69-87), the University of California (Naval Biomedical 

Research Laboratory, PH43-63-13), the University of 
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Southern California (PH43-68-1030), the Los Angeles 
Children's Hospital and the Los Angeles County Health 
Department. To a large extent, the success of these programs 
depends on the acquisition of fresh human and animal (pet) 
cancer materials and tissue cultüres derived from donors of 
these species having varying genetic backgrounds. 


tomm venta sioe frm oet 


pate Contract Initiated: June 24, 1968 
Ва 


CALIFORNIA STATE DEPARTMENT OF PUBLIC HEALTH (NIH 69-87) 


Title:  Human-Feline Cancer Household Study 


Contractor's Project Director: Dr. Robert Schneider 


Project Officer (NCI): Dr. James T. Duff 


Objectives: The purpose of this study is to determine if an 

association exists between human and feline cancer. The 
primary study is a retrospective one, utilizing personal | 
interviews of case and control households initially identified | 
in the Animal Neoplasm Registry (ANR). Case households are 
those in which a malignant cancer has been diagnosed in a 

cat. Control households are of two types: the first contains 
cats that have not had cancer and the second comprises non- 
pet-owning ones for at least 5 years prior to interview. Other 
related epidemiological studies also are being carried out 

from data available in the ANR, the Alameda County Tumor | 
Registry (Human) and the household interviews. | 


Ë. ^ Major Findings: Preliminary analyses have been compieted on 

Е the 675 case and control households as to whether there was 

3 increased human, canine, or second cat cancers in households 

E containing index cats with cancer. No evidence for trans- 

f mission of feline oncogenic agents to man and dogs or 

H between cats was found. Canine tumor numbers were 30 and 33 

i in Case and control groups, respectively. There was no 
pattern of dog tumors with the feline leuxemia-sarcoma complex; 
many different types of canine tumors occurred. Human 
varified tumor numbers of 75 and 57 in case and control 
households, respectively, did not differ significantly after 
adjustments were made for human population age difference 
in the two groups. As with the dogs, the overall human 
tumor numbers in the case group were proportionately dis- 


Q tH 


tributed among the various cat cancer types. There were nine 
human leukemia-lymphomas of various types and one sarcoma 
diagnosed in association with cat cancers; however, tnere was 
no pattern with these occurrences. In 27 ot the 675 case 


17 


households, two or more cats had confirmed tumors during а 
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6 year period. Malignant lymphoma was the cancer found 

most often, either in. both cats in the same household Or in 
association with other tumors. The high prevalence of 
malignant lymphoma was found due to it being the principle 
cancer of cats and its occurrence in high frequency in young 
cats. Testing the eight observed two-cat combinations of the 
leukemia-lymphoma group indicated that the number was not 
significantly different from the 6.6 expected. Other tests 
carried out on this data reinforced these negative results. 


Proposed Course: The epidemiological survey will continue 
in order to follow the occurrence of cancer in households 
that have been identified and to follow any leads that come 
from the initial study. ` 


Significance to Biomedical Research and the Program of the 
Institute: This is the only population based animal tumor 
registry in the world, at present. It has been functioning 
since July 1963. А11 cases are histopathologically confirmed. 
А case record is present for each animal, which in addition 
to animal and tumor data, contains the owner's name and 
address. Thus, human contacts for Specific animal cancers 
can be identified and sera can be obtained from such persons 
for serological testing. In addition the ANR obtains fresh 
animal tissues, animal fetuses, and live cancerous animals 
for the other contracts within the NCI Special Virus Cancer 
Program. This epidemiological study is extremely relevant 
to determining the relationship of the cat leukemia virus to 
human cancer and also for determining the role of horizontal 
Spread of virus from cat to cat and from cat to dog. 


Date Contract Initiated: June 19, 1969 


Title: Development and Evaluation of Cell Substrates for 
the Study of Cancer Viruses | 


Contractor's Project Directors: Dr. Stewart Мадја 
| Dr. Neylan Vedros 
Dr, Adeline Hackett 
Dr. Walter Nelson-Rees 
Project Officer (NCI): Dr. James T, Duff 
== = ЗИМА АННЫ 


Objectives: Thé Cell Culture Laboratory (CCL) i physicaiiy 
iocated at the Naval Biomedical Research Laborat Y (NBR), 

in Oakland. The program of the CCL is funded by & contract 
(43-63-13) between the University of California and the NCI 


S 
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In addition, maintenance and operating expenses generated 
.py the CCL are repaid to NBRL by an interagency transfer 

of funds (FS-8) between NCI and NBRL. The research studies 
include the development and evaluation of cell substrates 
for the study of cancer viruses, development of large 
quantities of specific cell substrates, karotyping of cell 
cultures, and performing biophysical, virological, and 
cytogenetic research. · 


Major Findings: From June 1, 1970, to May 31, 1971, 

818 human and other animal-derived cell cultures from 
normal and tumor tissues were distributed to 81 recipients 
primarily within the Special Virus Cancer Program. 


The latest catalogue (June 1, 1971) lists 1254 cell sub- 
strates initiated or propagated and stored in this laboratory 
for distribution following antibiotic-free cultivation, 
characterization and assurance of species specificity and 
freedom from microbial contamination. 


Survey for presence of C-type virus in cell culture continues. 
Two hundred eighty-two cultures were examined by electron 
microscopy (EM) and 685 by isotope labeling (DIPIC). 
Particularly, a strain of KB cells in long-term cultivation, 
as well as one of a harbor seal, gave positive results and 
are being analyzed extensively. 


Several human breast tumor cultures have revealed herpes- 
like virus by EM and/or RNA "packaging" by DIPIC. 


Feline whole embryo cultures examined by DIPIC indicate high 
incidence of C-type virus. The virus appears to be 
concentrated in the thymus. Murine (NIH Swiss) cell lines 
from embryos and mothers of multiparous birth reveal C-type 
virus in embryos, but not in the maternal reproductive system. 


Newer methods of fixation of 
vealing definitive difference 
Я 


The characterization and transmission studies of 
virus continues utilizing EM and biophysical tec 
well as a newly developed chimpanzee cell line. | | 


Mouse mammary tumor-derived cell lines contin 
for their production of A, B and C type vir us 


aD 


A variety of human and other animal-derived cell 
in long-term cultivation with and without hormone 


HEN 


Effects of rifampicin and its derivatives on viru 
mouse cells has revealed inhibition of transforma 


= 
= 
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dose levels which do not reduce cell replication. 


Chromosome monitoring of cell cultures continues for in-house 
production and experimentation, and in collaborative efforts, 
as well as for karyotype reference. 


Proposed Course: Continue to develop cell reagents as 
substrates for human Carcinogenesis; attempt to isolate and 
characterize viral agents from human tumor cells; continue 
a reference laboratory karology of cells in culture; study 
oncogenic viral antigens during embryogenesis.-and continue 
basic research in the biology of tumor viruses. 


Significance to Biomedical Research and the Program of the 
institute: The contractor has developed an excellent tissue 
culture facility and is supplying cell cultures for cancer 
research studies to NCI investigators and svcp contract 
laboratories. These studies are oriented toward a study of 
the fundamental biology of tumor cells, and the interaction 
between tumor cells and viruses of oncogenic importance. 


Date Contract Initiated: October i, 1962 
Lace іпісіатеа 


CALIFORNIA SCHOOL OF MEDICINE, UNIVERSITY OF (NIH 71-2147) 
Y F отг 2) 


Title: Role of Virion-associated DNA Polymerase in 
Malignant Transformation by Avian Tumor Viruses 


Contractor's Project Director: Dr. J. Michael Bishop 
— — — ——— — aaaea aaa . 


Objectives: Conduct investigations on the molecular biologv 
or the avian leukosis viruses, particularly with respect to 
the virion-associated DNA polymerase and characterization 
of the enzyme itself, 

Major Findings: This is a ney Contract. and major findings 
have not been reported, 

Significance to Biomedical Research d the Pr 

Institut пезе scudies may provide an important 

into the mechanism by which RNA tumor viruses brin 
malignant transformation, апа perhaps will lead to 
significant advances in the understanding of the causation 
and control of human neoplastic disease. 
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ipate Contract Initiated: June 1971 
pate ее << 


CALIFORNIA, UNIVERSITY OF (NIH 71-2173) 
C LES! 31. 


Title: Studies on the Structure and Replication of Viruses 
— and Mechanism of Regulation 


Contractor's Project Directors: Dr. Howard K. Schachman 


Dr. Peter Duesberg 


project Officers (NCI): Dr. Robert J. Huebner 
Dr. James T. Duff 


Objectives: Research on:'the structure of viruses includes 
. studies on the type specific antigens, nucleoid structure 
and viral subunits of RNA tumor viruses, and the nucleic 
acids of various mutant viruses such as the radiation or 
chemically induced variants of Rous virus. Research on 

the replication of RNA tumor viruses includes studies on the 
RNA-dependent DNA polymerase and other enzymes of these 
viruses, and the analysis of temperature sensitive mutants 
of Rous sarcoma virus. Research on the mechanisms of 
regulation include transcriptional control by a satellit 
virus and factors controlling the growth of mammalian cells 
in culture. 


Major Findings: This is a new contract and major findings 
have not been reported. 


icance to Biomedical Research and the Program of the 
ute These studies may provide important insight 
e mechanism by which RNA tumor viruses bring about 
ignant transformation, and perhaps will lead to 
pti t advances in the i 
ol of human neoplasti 


FLOW LABORATORIES, INC. (NIH 71-2097) 


Contractor's Project Director: Dr. Raymond V. Gilden 


Project Officer (NCI): Dr. Robert J. Huebner 
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Objectives: In addition to the gs-1 and gs-3 antigenic 
specificities localized on the major polypeptide of 

mammalian RNA tumor viruses, an additional "gs" reactivity 

has been identified using sera from rats immunized with MSV 
transplant tumors. This antigen is localized in electrofocus 
separations clearly distinct from the major gs antigen. 

Guinea pig antisera to the MSV (RaLV) gs antigen have been 
prepared. These appear species specific in gel diffusion 

but are not yet suitable for CF purposes. Sensitive 
radioimmunoassays are being developed for gs antigen and 
antibody using both agar gel and test tube methodology. Such 
tests will be available for routine use relatively soon. 

In addition, fluorescent antibody (FA) and other cytological 
methods for gs antigen detection are being developed for 
application to tissue sections. Studies using the FA technique 
have confirmed the species specificity of gs antisera 

prepared in guinea pigs and the cross-reactivity of sera from 
rats immunized with MSV tumors. Antibody to the DNA 

dependent DNA polymerase from cat C-type virus was prepared 

in a single rat. This grum inhibited activity of the mammalian 
C-type polymerases but not MTV or viper virus.  RNA dependent 
activity was not inhibited suggesting separation of the two 
enzyme activities. Preliminary attempts to purify envelope 
antigen based on glucosamine labeling have allowed the recovery 
of labeled material on acrylamide gels; however, the 

recovered peaks did not possess serum blocking activity. 


The 3' OH terminus of 705 RNA from several mammalian and the 
viper virus was determined by periodate oxidation and reductive 
tritiation with sodium borohydride.  Uridine was found to be 
the predominant 3' terminal base in each virus. Molecular 
weights of about 2.5 x 109 were calculated for the viral 

RNA based on the tritiation reaction. 


Using dobcradiogranhie techniques, synthesis of cy + 
ОМА was demonstrated in mouse sells infected with £ 
murine RNA tumor viruses (in collaboration with T. ; E 
This new DNA presumably represents the product of t 
polymerases and is thus the previousiv hypothetica Ë 
intermediate. Chronically in£ected cells did not t | 
cytoplasmic DNA synthesis. E | 
Experiments using cell hybridization techniques na 3 | 
the following: Hybrids of mouse celis infected with E | 
leukemia virus and the hamster cell line (HT-1) са £ 1 
the defective MSV genome yield initially sarcoma v š | 
however, On passage differences in yields from cio: Š | 
became apparent and even one completely negative 1 EG 
been obtained. Fusion of HT-1 witn normal mouse o | 
leukemic cells has not yet resulted in activation | 


potential latent leukemia virus. 


го 
о» 
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immunological studies by immunoferritin of the herpes-like 
'virus (HLV) associated with Burkitt lymphomas have been 
augmented by the development of a method for obtaining high 
yields of HLV positive cells. This technique will allow 
‚тоге definitive identification of anti-virion antibodies 

in sera from tumor (Burkitt and post-nasal carcinoma) and 
'non-tumor patients. 


contracts NIH 70-2015, PH43-67-1396, and NIH 69-97 were 
combined into a single contract on February 1, 1971. 


: proposed Course: (1) Structural analysis of the 45 proteins 
from viruses Of mouse, cat, hamster, and rat origin. 

(2) Search for similar proteins in other Species. 

(3) Purification and characterization of virion polymerases. 
(4) Characterization of polymerase activity in tumor cells. 
(5) Extension of hybrid cell techniques to human cell systems. 
(6) Continued definition of Herpesviruses (especially HLV) 

| - reagents. 


Significance to Biomedical Research and the Program of the 
institute: This project bears importantly on a Main problem 
associated with determining whether viruses recovered from 
man, and which may be oncogenic for laboratory animals, 

are also oncogenic in man. A main emphasis of the Viral 
Oncology Program is to detect, isolate and identify viruses 
from human cancer patients. Since man will not be used as 
an experimental recipient, it is necessary to gain proof 

of oncogenicity by other means including seroepidemiological 
surveys for virus, virus antigen, and/or specific antibody. 
The detection of a common antigen among known mammalian 
C-type viruses would provide a powerful incentive to look for 
similar antigens in human material. 


Date Contract Initiated: February Е, ОСА 


MAIMONIDES HOSPITAL (МІН 71-2046) 


Title: Viral Transformation and Chromosome Abnormalities 
in Human Tumors 
Contractor's Project Director: Dr. Harvey Dosix 
Project Officer (NCI): Dr. George J. Тобаго 
е. —„.-———--—---————_— 
Objectives: Conduct systematic investigations inciuding 
a жоу . n " no’ А ~ 
clinical, epidemiologic and cytogenetic studies On 
individuals possessing Various disorders. These studies are 


to include patients and relatives of patients with 


chromosome abnormalities, patients with а known increased 
risk of malignancy and patients with established malignant 


disorders before and after treatment with anti-neoplastic 
agents. ' | | 


Major Findings: Skin fibroblast cultures have been initiated 
from over 40 individuals with chromosome abnormalities 

and/or genetic diseases associated with a high risk of cancer. 
Age and sex match culture biopsies for each sample have also 
been obtained. These are being studied in collaboration with 
Dr. Todaro to determine the extent to which genetic and 
chromosomal factors contribute to cellular susceptibility 

to transformation by both oncogenic RNA and oncogenic DNA 
viruses. An additional 12 families with chromosomal 
abnormalities have been identified and cell lines are being 
initiated from them. 


Normal ànd leukemic spleens and normal and tumor tissues of 
various organs have been provided to the Special Virus 
Cancer Program for comparative study of the polymerases and 
other enzymes found in these organs. Chromosome analysis 
is performed on these tissues as well as on the skin 
fibroblasts described above. 


Proposed Course: Continue to supply normal and neoplastic 
tissues from individuals with chromosome abnormalities as 
requested by NCI for on-going cancer virus studies within 
the SVCP. 


Significance to Biomedical Research and the Program of the 
Institute: These studies are enabling the SVCP to determine, 
Оп a broader scale, the relationship between chromosome 
anomalies (particularly those which involve an excess of 
genetic material), susceptibility to cellular transformation 
by oncogenic agents апа an increased incidence of malignancy. 


THE JACKSON LABORATORY (PH43-67-744) 


ОЁ ВМА Tumor Vi 
roi of Their Exi 


Project Officer (МСТ): Dr. Robert J. Huebner 


Objectives: To determine the natural occurrence of leukemia 
and sarcoma viruses and viral genomes utilizing inbred, hybrid 
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and recombinant mouse strains to more precisely define the 
genetic mechanisms underlying mutations, differential 
leukemogenic responses, and regulation of cell turnover 

in vivo. Studies are designed to determine the relationship 
petween the C-type RNA virus and host genes associated with 
spontaneous and carcinogen-induced tumors, and the role of 
the C-type genome in embryo development and definition of 
the kinetics of growth of embryonic cultures. 


Major Findings: The program to date has played a fundamental 
role in defining the natural history of the C-type RNA virus 
and viral genome, contributing significantly to the develop- 
ment of new concepts and approaches in the Viral Carcinogenesis 
Branch program effort. Specifically, in large measure as 

a result of this contract. effort, it has been established 
that (1) the C-type virus genome is universal in all mice 

and very likely in rabbits as well; (2) the presence of in- 
fectious leukemogenic or sarcomagenic viruses is a rare 

event in most mouse strains, and probably appears only as the 
result of intense inbreeding reflecting a "throwback" to its 
^ early genesis; (3) that when it is present, infectious virus 
is most frequently symbiotic and does not threaten species 
survival. In addition, there is no apparent horizontal 
spread of virus. 


Dr. Meier and his group have defined a number of genes 
associated with enhance oncogenicity and have evidence that 
host susceptibility to neoplasia is very likely attributable 
to combination of particular alleles at several loci. 


proposed Course: In addition to ongoing studies, efforts 

are now being focused on converting high cancer susceptible 

mouse strains to resistant strains, as well as the reverse, 

. through genetic manipulation. Experiments are being де n 
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recessive) linkage relationships and location of host genes 
which serve as oncogenic determinants. 

Significance to Biomedical Research and the Program Or tne 
Institute: This program has contributed many of t important 
keys and much of tne basic data on the genetic determinants 
of oncogenesis and the natural expressions of the endogenous 
C-type RNA viruses and viral genomes. It has pointed up 

the overwhelming influence of genetic predispositicn in the 
development of natural cancer and in susceptibility to 
environmental carcinogens. Contractor is well on the way to 
defining and locating some of the genes and loci involved in 
oncogenesis and viral replication. Information derived from 
this research bears direct relevance to the human cancer 
problem and, in addition, may well provide important leads to 
the autoimmune phenomenon and the role of the C-type genome 


in normal mammalian growth and development. 
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Date Contract Initiated: Мау 2, 1967 


MICROBIOLOGICAL ASSOCIATES, INC. (PH43-67-697) 


Title: Detection, Characterization and Assay of Animal 
Tumor Viruses 


Contractor's Project Director: Dr. Robert M. Nims 


Project Officer (NCI): Dr. М. Ray Bryan 
Dr. Robert J. Huebner 


Objectives: The contract provides essential service type 
activities, including in vivo bioassays of leukemogenic 

and other RNA tumor viruses, histopathology, inventory and 
storage of human and animal specimen materials, and other 
Services involved in various intramural and extramural 
collaborative SVCP activities. In addition, in vitro 
methods are utilized for detection and assay of the murine 
C-type RNA virus and viral genomes in spontaneously occurrin 
tumors and leukemias as well as in normal end embryonic tissues 
of mice, to determine the possible role of the C-type genome 
in normal growth and development as well as its association 
with the neoplastic process. 


Major Findings: Original Spieen antigen test (SPAT) 
isolates of MuLV tested in vitro were Bc-E tropic regardless 
of whether the original donor specimen was normal or 
neoplastic. The original specimen yielded both B/c-E and 
NIH-E tropic virus in CoMuL tests. Although viruses of both 
tropisms were present in the original issue, chere was 
preferential growth of the B/c-E tropic virus over the NIH-E 
tropic virus.in the spleen of BALB/c mice. 


The reactivity of gs antigen in the uterus was examined in 
ovariectomized and non-ovariectomized mice at various stages 
of sexual maturity. In young mice, prior cc breeding, ovari- 
ectomy decreased the amount of antigenic expression, ал 
effect not noted in older, multiparous mice. This was 
possibly due to extra-ovarian sources of estrogen or 
infectious virus. Study of the effect of ether t 

uterine gs antigen following ovariectomy disclose 

resistance of gs antigen to ether treatment, aspe 

tested vs MSV 25. 

Attempts to cultivate spontaneous carcinomas from Fischer 
rats and BALB/c mice are being made The use of hydrocorti- 
sone and insulin to elicit selective isolation and growth 

of epithelial cells is being attempted. Neutralizing anti- 
body was produced against a C-type virus isolated from a 
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transplantable spontaneous rat leukemia. 


Large scale production of MSV antibody using transplantable 
“MSV rat tumors was initiated. Timed pregnancies in BALB/c 
“mice using hormonally stimulated females were supplied to 
different laboratories. 


All human tumor specimens in refrigerated storage were 
physically inventoried and an updated list of specimens 
furnished to PAC-NCI. 


assayed both in vivo and in vitro. These inhibitors will be 
further- characterized. 


" 


Levels of neutralizing antibody to MuLV in various strains 
of mice are being studied. Мо neutralizing antibody was 
found in 3MC tumored or non-tumored C57BL/6 Cum mice. 


Sera from NZB mice with low levels of proteinuria exhibited 
more neutralizing antibody against AKR-LV than did mice with 
elevated levels of proteinuria. А relatively high per- 
centage (59.4%) of retired NZB breeders had sera with 
neutralizing antibody. 


Proposed Course: Long-term longitudinal studies will continue 


with Stress on the role of the C-type RNA genome in normal 
growth and in naturally occurring cancer. In addition, more 
definitive studies on the influence of gonadotropic hormones 
on genome expression will be undertaken. 


This facility will also provide the animals and experienced 
personnel to help isolate and test postulated natural in- 
hibitors and/or repressors of the RNAvirus oncogene, and 
also of such synthetic or exogenous anti-neoplastic agents 
that may become available. 
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event. The ability of the hos r 
the genome during most of its lifetime and the 
influencing expression and repression represent 
approach for the control of cancer, and the BALB/ 
would appear to be a particularly appropriate mod 
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Inhibitors isolated from cell culture and normal tissues were 
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Date Contract Initiated: November 15, 1961 


MICROBIOLOGICAL ASSOCIATES, INC. (NIH 70-2068) 
~ M 10-2005) 


Title: The Roles of Viruses and Chemicals in the Etiology 
of Cancer 


Contractor's Project Director: Dr. Riley Housewright 
Project Officer (NCI): Dr. Robert J. Huebner 


Objectives: Project A - Dr. Johng S. Rhim and Project B - 
Dr. Aaron E. Freeman. These projects are concerned wit 
the development, evaluation, standardization and application 
of in vitro assay systems for studies of carcinogenic agents 
found in the environment. Test Systems include rat, mouse, 
hamster, and human tissue cultures at advanced levels of 
subculture, both uninfected and infected with various C-type 
RNA viruses. Materials under study will include known and 
suspected environmental carcinogens, and their noncarcinogenic 
analogs, and DNA tumor viruses. 


The focus of Project B is to define the mechanisms of 
chemical and viral carcinogenesis in vitro, and to correlate 
these findings with in vivo studies of related programs. 

The ultimate objective is to develop sensitive in vitro 
systems for environmental carcinogens. 


Project C - Dr. Padman S. Sarma. Development and utilization 
of sensitive in vitro assay systems for field studies of the 
prevalence and behavior of the feline leukemia and sarcoma 
viruses in cat, dog, and human cells, inciuding the focus- 
forming, neutralization and complement fixation (COCAL) tests. 
Emphasis is focused on trans-species rescue of known and 


postulated defective sarcoma virus genomes from murine, 
avian, canine, and human tumor, using the feline leukemia 
irus as helper; and on isolation and characterization cf 
endogenous avian, feline, and rat C-type RNA viruses/dencmes, 
Project D - Dr. Carrie E. Whitmire. Toa large extent, tnis 
project parallels and compiements Projects А and В, Studies 
are designed to test RNA virus genome derepression by car- 
cinogens in vivo, leading to gs antigen, infecticus virus or 
tumor induction. The animal systems used include a variety 
of high and low leukemic incidence strains of mice, hamsters, 
and rats, including those strains from which tissue cultures 


were derived for Projects A and B. 
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roject E - Dr. M. Lee Vernon. This project is a continuing 


‘one designed to apply electron microscopy of high resolution 
“capability to a search for the presence of C-type virus 
‘particles and other viruses and virus-like structures in 
normal and cancerous tissues and cultured cells. Candidate 
specimens eminate largely from contract laboratories at 
Microbiological Associates (NIH 70-2068 and PH43-67-697), and 
from the Project Officer. 


project F - Dr. John C. Parker. This laboratory provides the 
serological support essential to the contract and related 
(PH43-67-697) programs. 


Major Findings: Project A. Several in vitro systems were 
developed for sensitive quantitative assay of chemical car- 
cinogens. Findings:  Rauscher leukemia virus (RLV)-infected 
rat embryo cells rapidly transformed by as little as 0.01 ug 
of DMBA produced tumors in newborn homologous hosts; control 
cells failed to show evidence of transformation and produced 
no tumors. 


One of the more promising in vitro methods developed for 
assaying the relative effects ОБ various environmental car- 
cinogens was the AKR-infected NIH Swiss mouse embryo cell 
system. This system proved even more sensitive than rat 
and hamster systems for assaying Various experimental 
carcinogens, and is now being used to test smog and tobacco 
fractions. 


Uninfected and untreated normal rat embryo cell lines © 
exhibited morphological alteration after 65 subcultures and 
produced tumors in homologous hosts.  Concomitantiv, а 


Since the antigen, which is опе shared with 
rat tumor system, was switched сп much earli 
formed by polyoma virus, RLV-infected rat ce 
with markedly accelerated trans 

polyoma virus. ТЕ therefore app 


3 


= ~ == ~ 


i 
ears that cell ty 


by polycma virus, as has been shown with SV40, may 

mediated by endogenous or added C-type RNA genomes. 

Project B. Dr. Freeman and his group developed several in 
vitro systems for assay of the transforming effects of ox 
benz(a)pyrene, 3-methylcholanthrene, cigarette smoke ci 
densates and smog components. Transformation of а varisty 

ОЁ rat and hamster embryo cells with diethylnitrosamine and 
3-methylcholanthrene in combination with leukemia viruses, 
and with city smog by itself and in combination with leukemia 
viruses, were recently published. Other recent important 


Observations include the following: 
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When uninfected hamster embryo cell cultures treated with 
3-methylcholanthrene or cigarette smoke condensates were 
transformed and produced tumors in hamsters, 5 of 6 yielded 
infectious hamster leukemia virus (HaLV), thus indicating 
that the chemicals activated an endogenous latent HaLV. 


Chemical carcinogens on human (WI-38) cells infected with 
feline leukemia virus (FeLV) have not led to transformations. 
However, the FeLV-infected, chemically treated WI-38 cells 
have continued to replicate at normal rates for many sub- 
cultures beyond the terminal stages of the untreated con- 
trol cultures. 


Project C. Several new tests for assay of feline tumor 
viruses were developed by Dr. Sarma and his group, as follows: 


(1) A quantitative'assay for feline leukemia infectious 
virus and viral antigen, the COCAL test, modeled after the 
COFAL test for avian leukosis; and (2) а viral interference 
test, analogous to the RIF test of Rubin's (avian system), 
and to a previous test developed by Dr. Sarma for murine 
leukemia viruses. Preliminary observations have revealed 
differential interference patterns analogous to those 
described by Vogt and Ishizaki for the avian leukosis- 
sarcoma complex. Feline leukemia virus (FeLV) strains and 
LV pseudotypes of MSV derived from these strains can now 
provisionally be placed in three subgroups: A, B, and C. 
Unlike the COCAL test, the FeLV viral interference test 
is based on the detection of type-specific rather than 
group-specific antigens; its usefulness therefore will 
probably be confined to studies of viral envelope antigens. 


Utilizing the new methodology it has been ascertained that 
the three distinct strains ОБ the feline sarcoma virus fall 
under subgroup B of the feline leukemia-sarcoma complex. 
Dr. Sarma and his group recently isolated а non-cytopathccenic 
rat-cell-specific C-type virus from stocks of MSV(C). It 
appears from studies by Dr. Sarma апа Dr, Aaronson (VLLBj 
that this isolate is a rat leukemia virus and that MSV(O), 
described by Ting in 1968, can be characterized as a rat 
pseudotype of the Moloney murine sarcoma virus. 

A new technique for demonstrating avian leukosis vir 

was also developed during the contract year. А seri 
culture line of hamster tumor cells derived from ав 
sarcoma virus-induced hamster tumor was found to con 

avian C-type virus which proved to be defective. Up 
co-cultivation of the hamster tumor cells with cultu 

avian embryos positive for avian leukosis gs antigen 
hamster-derived virus acquired the property of oncog 

for quails. These preliminary studies suggest that 


hamster virus is defective requiring a helper virus, 

supplied in this instance by the vertically transmitted avian 
yeukosis viral genome present in SPAFAS and "clean" 
university of Connecticut chickens. 


previous studies established and described the prevalence 
of а vertically transmitted avian C-type viral genome in 
normal chicken embryos expressed in the form of gs antigen. 
Follow up studies revealed this antigen to be demonstrable 
in virtually all embryos at all stages of development, 
implying not only natural inheritance of the C-type genome, 
put also that the genome and the gs antigen may play a 
critical role in avian growth and development. 


H 


Project D. Studies initiated in 17 strains of mice during 
the past year to determine the effects of endogenous C-type 
RNA viral genome on tumor induction with 3-methylcholanthrene 
"were completed. Histological studies showed that most of the 
.tumors induced subcutaneous fibrosarcomas at the site of 
“infection. Of most interest was the finding that the majority 
of tumors were positive for gs antigen in the complement fix- 
“ation test, furnishing evidence that the carcinogenic chemicals 
. "switched on" on the RNA tumor virus genome in the induced 
tumors. Іп addition to pointing up differences in tumor/ 
.virus/antigen expression, determined by the genotypes of 

-the inbred mice studied, it is not suprising to note that 
variations in response between the inbred strains was greater 
than in non-inbred mouse lines, thus reflecting the com- 
paratively greater influence of gene segregations in the 

' former which are not observed in the presumably more stable 
“gene pools of continuously outbred strains. (An interesting 
but not unexpected disparity was noted in the high leukemic 
strains which are programmed for thymic lymphoma and hence 

i nduction of fibrosarcomas by nydárocarbons. 
ness between lymphomas and sarcomas 
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y ch als in these studies was similar to tnat 
d In те RS/J strain studied by Drs. Meier and Myers 

at the Jackson Laboratory). | 
The results in these studies have esta 
develocing sensitive in vivo assay sys 
carcinogenic potential of the environm 
under test in vitro in Projects А and 
Project E. More than 1,000 specimens were received for 
electron microscopic study from the programs on this contract 
and related collaborating groups (Viral Carcinogenesis 
Branch, PH43-67-697, and PH43-67-744). The most importan 


Controlled study done consisted of a systematic survey 
C-type and other "viral" particles in embryo tissues 
number of strains of mice at various gestational peri 
The results indicated widespread distributions of bud 
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forms of C-type RNA viruses in prenatal tissues, findings 
which correlate with results in complement fixation. The 
particles were associated principally with rapidly growing 
tissues such as the hematopoietic organs. These data con- 
.firmed previous evidence that the C-type RNA viral genome 
is part of natural inhéritance in mice and may play a reg- 
ulatory role during embryogenesis. 


Parallel studies of uterine tissue to determine the influence 
аде, gestational stage, number of pregnancies, coitis and 
conception on the distribution of C-type particles have shown 
a Widespread distribution, again suggesting a regulatory role 
in rapidly growing tissues. 


ес ~“ РУМ 


Recently initiated studies of mouse ova and the preimplantation 
stages of mouse embryos by complement fixation and electron 
microscopy represent an area of increasing effort. In addition, 
studies patterned after those conducted in the mouse are being 
extended to selected strains of Other species, including the 
chicken, guinea pig, rabbit, and hamster. 


Project F. The serodiagnostic laboratory has been in operation 
for almost a year, This laboratory primarily services Project 
D of this contract and contract РН43-67-697 and has a 

capacity of approximately 2,000 tests per week, 


Proposed Course: Projects A and B. Studies will be continued 
on the mechanism of carcinogenesis in vitro, particularly 

(1) activation of endogenous C-type viral genomes; (2) cheminal 
activation of viral oncogenes; and (3) the effect of a variety 
of DNA oncogenic viruses in transforming cells uninfected and 
infected with RNA tumor viruses. The ultimate objective is 

to develop reliable, sensitive and rapid assay systems for 
environmental carcinogens. 


Project C. The development and refinement o£ tests for 
У———— — *, D 
Getection of endogenous mammalian oncogenes for eventual 
application in the human System will be continued, 


Project D. With the establi 


shment of baselines cf C-type 
RNA virus and viral genome expression in selected mouse = 
large scale in vivo assays of a variety of known and su = 
environmental carcinogens will ђе undertaken; these tests 
be run in parallel with materials to be tested and cell 3 


e 
utilized in Projects A and B. 


Project E. Electron microscopy studies of various tis 
associated with rapid cell replication (embryos, ova, 
will be expanded; preliminary studies of human cancer 
will be continued at an increased level. 
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Project Е. The serodiagnostic laboratory will be utilized to 
full capacity, and will likely service additional contract 
and inhouse operations in the near future. 


This contract program is an integral part of the Viral 
Carcinogenesis Branch research effort. 


Date Contract Initiated: February 1, 1970 
(Note: On February 1, 1970, the following contracts 
were combined into the existing contract: 
PH43-64-941, PH43-68-705, and PH43-68-706). 


PRINCETON UNIVERSITY (NIH 71-2372) 


Title: Studies on Surface Alterations in RNA Tumor Virus 
Transformed Cells 


Contractor's Project Director: Пк. Max M. Burger 


Project Officer (NCI): Dr. James T. Duff 


Objectives: Using a phytagglutin isolated and purified from 


wheat germ, it has been possible to show that DNA virus trans- 


formed cells reacted either exclusively or to a much higher 
degree with the agglutinin as compared with untransformed 


or normal cells. Several RNA virus transformed tumor cell 


lines will be screened for agglutinin ability with pure wheat 


germ agglutinin, concanavalin А and soy bean agglutinin 


(semiquantitative). For any line that has been found to 


interact, exact titers will be determined (auant 
For any line found to interact, hapten inhibitio 
be carried out, which shoulé answer the question 
immunologic determinant for the agglutinin is si: 
identical for the particular agglutinin (qualita 


Major Findings: This is a new contract and major findings 
have not been reported. 


Significance to Biomedical Research and the Pregram of the 
Institute: These studies may be useful in establishing new 
techniques and in understanding the changes that occur in the 
molecular architecture of the cell surface after transformation. 
Preferential loss of surface contact in transformed celis 
after exposure to plant agglutinins could be used as a general 
method for detection or quantitation of transformed cells. 

The surface alterations of the virus transformed cells could 
be related to physical changes of the cell surface or to 
specific chemical changes induced by the viral gencme. These 
studies may shed light on these phenomena, particularly from 
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the comparison of the chemical structures of the agglutinin 
receptor sites of the cell lines before and after transformation 


e 


Date Contract Initiated: June 1971 
—— са сас 


I SAINT LOUIS UNIVERSITY (PH43-67-692) 
i ne e E 


š Title: Search for Viral-Specific Genetic Material in Human 
i Cancers and Studies on the Mechanism o£ Oncogenesis 
by RNA and DNA Tumor Viruses 


Contractor's Project Director: Dr. Maurice Green 


Project Officer (NCI): Dr. Robert J. Huebner 
— јем- VIIICEP INCI) 


Objectives: To conduct studies of the basic mechanisms of 
viral oncogenesis with both DNA and RNA tumor viruses and of 
the relationship between these viruses and human cancer. 


Major Findings: The RNA dependent DNA polymerase (RDDP) of 
murine sarcoma virus (MSV) and the avian myeloblastosis virus 
(AMV) transcribed the whole viral genome in vitro. The 
virion enzymes have been purified and their templates speci- 
ficity studied in order to distinguish between RDDP and DNA 
polymerase (DDDP) activities in cells. A detailed study was 
made of the DNA polymerase activities of mammalian cells. 
Five enzyme fractions were isolated from 18 different normal, 
human, rat, mouse, virus infected, transformed and cancer 
cells. These fractions have been partially characterized 
and analyzed with regard to RDDP and DDDP activities.  RDDP 
was only found consistently in cells replicating RNA tumor 
viruses. 


The mechanism of viral RNA synthesis in cells transformed by 
ЕМА tumor viruses was investigated. The whole viral genome 
is transcribed in transformed cells which produce MSV, not as 
а 70 S viral ВМА molecule, but in the form of viral RNA sub- 
units. Тр contrast, cryptically transformed hamster celis 
are missing one RNA subunit. 

Specific inhibitors of RDDP and DDDP activities of RNA tumor 
viruses and cells were investigated. Of 141 inhibitors 
analyzed thus far, seven were very active against purified 
RDDP, disrupted virions, and focus formation by MSV in mou 


(D | 


se 
and rat cells. These derivatives also show specific inhibiti 
of some cell DNA polymerases, Based on our increasing | 
knowledge of gene replication and gene expression in normal, 
virus infected, and transformed mammalian celis, we propose 
that a rational approach to the chemotherapy of viral diseases 


on 
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сапа cancer may be based on the design of inhibitors specific 
for different cell and viral polymerases. 


‘over 200 human cancer RNA specimens were analyzed and found 
to contain less than 1,000 viral mRNA molecules specific for 
Ad 2, 7, and 12. 


тће summer adenocarcinoma of the frog, which contains no 
detectable herpes-like particles transcribes herpesvirus 
specific RNA, thus providing strong evidence for the viral 
etiology of this tumor. 


Proposed Course: A comprehensive program studying RNA tumor 
viruses will focus on four major areas: (1) properties and 
biological function of the RNA dependent DNA polymerase of 

the leukemia-sarcoma virus. (2) The mechanism of RNA tumor 
virus replication and cell transformation. (3) The 
properties and function of gs antigen in virus infected, 
transformed, and embryo cells, and (4) the application of 
basic information on RNA tumor virus replication and cell 
transformation to the analysis of human cancers. Specific 

i inhibitors of the RNA tumor virus RNA dependent DNA polymerase 
Е will be studied and evaluated as to their usefulness for a 

| rational chemotherapy of virus diseases and cancer. In 

i addition temperature sensitive mutants of MSV and adenoviruses 
will be used to analyze viral gene functions involved in cell 
transformation, 


Significance to Biomedical Research and the Program of the 


| Institute: Within the Special Virus Cancer Program 
H Sequential scientific activities, which must be conducted 
H prior to the development of a means for the prevention of 
H virus-induced neoplasia in man, include (a) detection of the 
i virus or virus product in human materials, (b) identification 
i of the virus as a known or new agent, (c) selected biochemical 
i characterization of the agent, and (d) verification of 
Е oncogenicity for man. The basic research on the moiecular 
i biology of normal and virus infected cells may provide the 
i basis for understanding the mechanism of animai virus infectic 
i and carcinogenesis. These studie provide t he basis for 
: developing а rational chemotherapy for viral  áiseases апа 
š cancer. 
Date Contract Initiated: March 20, 1967 
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SALK’ INSTITUTE (PH43-67-1147) 


Title: Characterization of Temperature-Sensitive Mutants of 
Polyoma Virus, and Interaction Between Polyoma Virus 
and C-type RNA Viruses 


Contractor's Project Director: Dr. Walter Eckhart 
Project Officer (NCI): Dr. George J. Todaro 


Objectives: To conduct studies on the characterization of 
temperature-sensitive mutants of polyoma virus that are 
defective in functions required for cell transformation. 
Interactions between polyoma virus and C-type RNA viruses 
are being studied to determine whether any polyoma virus 
function can activate the expression of a C-type RNA virus 
genome. Initiate studies on the isolation of cells 
transformed by murine sarcoma virus that are temperature- 
Sensitive in their transformed phenotype. 


Major Findings: í Studies have continued on temperature- 
sensitive mutants of polyoma virus to identify the viral 
functions required for transformation. Studies with these 
mutants have identified two viral gene functions required 
for transformation. One is required transiently to 
initiate or stabilize the transformation, the other is 
required continuously to maintain certain aspects of the 
transformed phenotype, particularly, cell surface alterations 
that affect cell Зои control. 


The majority these studies are боо with the ts3 

mutant, which is defective in a gene function required for 

induction of cellular DNA synthesis in resting Baib/3T3 

cells, and for initiating and maintaining surface alter 

detected by agglutination of infected or transformed ce 

by wheat germ agglutinin or concanavalin А. It was fou 

that the ts3 mutant neither relieves the cells of & serur 

factor requirement, nor alters the surface in such a way as 

to break contact between celis to allow expr on ОЕ virus 

induced DNA synthesis. It is pcm that a t gene 

function may act directly on the DNA synthesizin c 

of the cell. Several kinds of ts3 transformed c 

been selected to test specific ideas about the c 

a E changes and stabilization of virai genes 
transformed cells. ttempts are being mače to ci 

Бе лене И relation between mutants defective іп fun 

required for transformation and other mutants of 


such as host range mutants. 
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Proposed Course: (1) Determine whether more than two viral 
genes are involved in transformation. (2) Identify the | 
surface alterations of transformed cells that are important. 
for cell growth control. (3) Characterize the "activation" | 
function of polyoma that is responsible for induction of 
cellular DNA synthesis after infection and that appears to 
be involved somehow in the cell surface changes and cell 
growth alterations that take place after infection. 

(4) Determine whether any of the ts mutants of polyoma virus 
affects the expression of antigens associated with the 
C-type RNA viruses and attempt to relate the functions of the 
two different kinds of viruses. 


Significance to Biomedical Research and the Program of the 
institute:  Polyoma virus can infect certain celis and cause 
them to be stably transformed so that their phenotype 
resembles, in many respects, that of tumor cells. It should 
be possible to define the genome of these viruses, including 
those genes responsible for the establishment and maintenance 
of transformation, by isolating temperature-sensitive mutants. 
An understanding of the molecular mechanisms of virus 
transformation should also throw light on the essential 
differences between normal and cancerous cells. 


Date Contract Initiated: June 5, 1967 


SOUTHERN CALIFORNIA SCHOOL OF MEDICINE, UNIVERSITY OF and 
CHILDREN'S HOSPITAL OF LOS ANGELES (PH43-68-1030 


d Laboratory Research Program 


Title: А Comprehensive Fi n 
idemiology of Human Cancer 


i 
on the Etiology апа Ер 


n a 
exc а: 
mai 


Contr 


АП 


ctor's Project Directors: D: 
a 
( 


Project Officer (NCI): Dr. Reber 


Objectives: A multifaceted, highly interrelated effort te 
determine the actuating and contributing roles of viruses, 
physical and chemical carcinogens, as well as other factors 
associated with cancer development, both individually and 
in concert, to the etiology of human ana animal can 


natural urban ecology. 


Area I - Project А (USC): The collection, distri 
growth, and study of specified human and animal can 
control materials, as well as tissues derived from genetically 
defective individuals and spontaneous and therapeutic 
abortions. 
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Area I - Project B (Children's Hospital): In vitro studies 


involving materials derived primarily from cancer patients, 
as well as those whose genetic deficiencies are associated 
with a high incidence of cancer. Primary emphasis is 
focused on transformation of human cultures in an effort 
to rescue the human C-type virus genome. 


Area ТТ - Epidemiology: Studies of the incidence and 
prevalence of contemporary cancers in relation to (a) exposure 
to environmental pollutants; (b) possible genetic or ethnic 
influences; (c) dietary and other cultural and individual 
patterns, which are suspected to have possible cancer-inducing 
properties (coffee and tea, smoking, incense, hormone 
therapy (the pill), immunosuppressants, etc); (d) development 
and organization of hospital based registries; and (e) com- 
puterization of data for USC and NCI use. 


Area III - Environmental and Ecological Studies: Studies to 
measure relative exposures to environmental poliutants on a 
residential and occupational basis, and as determined by 
leads developed in Areas Т and II of the program. Materials 
collected are characterized and disseminated for study in 
animal and tissue culture systems at the USC and other 
collaborating laboratories (VCB, NIH 70-2068). 


Area IV - Co-carcinogenesis Studies: Studies to determine 
effects of naturally occurring environmental carcinogens in 
various animal species, with particular emphasis on free- 
living animals (wild mice, cats, etc.), which share man's 
ecology. 


Major Findings: Area I - Projects А and B. Resources. 

Two hundred twenty-eight human tumors an 68 human fetuses 
(from spontaneously and therapeutic abortions) were obtained 
and processed in the period July 1, 1970, to March 15, 1971 
Тыйога included 24 sarcomas, 5 lymphomas, 155 carcinomas ana 
44 benign conditions. Five non-tumor specimens of interest 
(i.e., rejected transplanted kidney) were processed for 
studv as weil. (Thirteen specimens, not included in the 
totals, comprised muscie and nerve biopsies performed for 
diagnostic purposes.) Sera was obtained on 91 patients 
(38%) and normai tissue from 79 (33%). 

In other categories 83 field cats and four dogs, carrying & 
variety of tumors, were referred by agreement with local 
veterinarians, 

Tn addition to on-site serological, immunological, biochemical 


and electron microscopy studies, human and feline tissue 
extracts were sent to the Viral Carcinogenesis Branch, NCI 
for serology; and selected tissues were sent for culture an 
study to the Naval Biomedical Research Laboratory (PH43-¢3- 


free Qu 


2 
3 


) 
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the California State Department of Public Health.(PH43-68-997), 
Flow Laboratories (NIH 71-2097), and other contract and 
collaborating laboratories, as appropriate. 


Serology and Immunology. Positive complement fixation 
reactions in a large number of human tumor and fetal tissue 


extracts with several MSV rat sera pools suggest the presence 
in these tissues of an interspecies cross-reacting gs antigenic 
component.  Comparable CF reaction with one human cancer 

sera suggest a possible break in immunologic tolerance in 

this patient to this particular antigen. 


Several human tumor culture supernatants showed НЗ uridine 
uptake at 1.16 density in a sucrose gradient. Evidence of 
virus particles or virus activity in the primary tumors or 
gradient bands has, however, not yet been demonstrated. 
Study of C-type virions shed from human RD sarcoma cells 
following in vitro infection with FeLV and, on occasion, 
“following transplantation into fetal cats, continues in an 
:e£fort to demonstrate possible rescue or activation of a 
human sarcoma genome, either by producing sarcoma in cat 
fetuses, producing transformed foci in cat, dog, and human 
cell cultures, or showing different electrophoretic 
mobilities of the denatured virion RNA compared to the input 
FeLV RNA dependent DNA polymerase activity was demonstrated 
n the virions shed from the RD cells and the DNA product 
the viral genome was hybridized with specific RNA from the 
LV infected human RD sarcoma celis. 


Ра на 
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Broadly reactive MSV rat sera pool 21 and FSV dog antisera 
genera liy react in CF with tissues from those feline. 
conditions most commonly чедо with C-type viruses, 


nameiy spontaneous lymphoma, infectious peritonitis and 

anemia, and experimental n sarcoma. We have been 

unsuccessful, so far, in isolating additional feline RNA 

tumor viruses by Inoculation of cat fetuses with к ск 

naturally occurring feline sarcomas and carcinoma some | 

containing demonstrable C-type particles. The DNA. “polymerase Г. 

activities of FeLV and FSV using natural and synthetic ү 

tempiates were studied. The DNA directec enzyme activity | 

of FSV with а synthetic duplex required simultaneous cop | 

СЕ both template strands of a homopolymeric duplex, Nea | 

neighbor analyses of DNA products of representative feli | 

avian and murine ВМА tumor viruses suggest interspecies | 

variation in the nu ucleotide sequence of the RNA genome | 

copied in vitro. ' 
Feline Studies Studies of spontaneously occurring cancer 


eke cae undc. revealed an unusual predilection for oral 
cancer, which in view of feline grooming habits, raises 
the question of possible carcinogen induction (i.e., smog 
particulates collected on the coat and transported via 


a ne ri d 


licking to the mouth and tongue). 


Serological tests indicate there is good correlation between 
tissues containing C-type particles and positive reactions 
in the. complement fixation test. 


Studies to determine possible horizontal transmission of 
feline cancer cells or leukemia viruses by the common cat 
flea have proved negative, although it has been ascertained 
that cells could technically be transferred from one cat 
host to another. In addition examination of two of seven 
modified live vaccine products grown in feline embryo tissue 
cultures for possible contamination with the feline leukemia 
virus proved.negative for infectious virus and in the electron 
microscope 

A cat breeding program at a nearby reformatory has been very 
successful and promises to provide the bulk of cats needed 
by the program. 


Area II - Epidemiology and Cancer Surveillance Program: 
The Cancer surveillance program is being developed to utilize 
a rapid reporting ideo rue hospital pathology and hematology 
laboratories. Pilot efforts are now under way in three large 
hospital Е of Southern California Medical 
Center, UCLA Medical Center, and the Queen of Angels Hospital 
Cases being referred will be utilized initially to study the 
realtionship of several factors including (a) maternal and 
paternal age of cancer patient, (b) birth order, (c) family 
history of cancer, allergic conditions, diabetes, and ` 
congenital о and (d) ethnic background to the 
risk of cancer. А questionnaire is being devised and wiil 
be field tested shortly. 


Area III - Environmental Studies: Four sampling trailers, 
located аб defined high and low.smog areas, are now in full 
operation and a comprehensive fractionation has been started 
on an annual composite of organic extracts of airborne 
particulate matter. When separations are compiete, fractions 
will be distributed for biological testing. Crude fractions 
have already been tested in vitro under another contract 
(NIH 70-2068) and were found to produce cell transformation. 

Area IV - Co-carcinogenesis (in vivo): Using ргоасіу 
reactive MSV rat sera pool 21, gs antigenic expression has 
been commonly detected in different tissues from freshiy 
trapped untreated wild house mice never housed in the 
laboratory. C- -type and intracisternal A-type particles are 
а 80 Seen on occasion іп папу of these | 5. mits 


be ubiquitous in this natural eral sp а 


> 
infectious C-type virus has ВЕС E be 


source despite all the more recent virus isolation procedures. 
B-type virus particles were seen in breast tissue from two 
normal lactating wild mice never housed in the laboratory. 

- А polyoma virus infected ecology of wild mice has been defined 
- and will be studied for RNA tumor virus expression with 

"aging in comparison with polyoma free mice. Attempts to 
activate infectious virus by UV irradiation from a Ki-MSV 

: transformed non-productive rat cell line and monocellular 

= clones and from spontaneous transformed foci of rat cells 

' were unsuccessful. | 


Proposed Course: Area I - Projects А and B. In addition to 
ongoing. studies, Area I, contract 68-1030 (projects A and B) 
has been expanded to include two biochemical units, which will 
focus on the following problems: (1) the role of the C- type 
. ЕМА viral genome and the RNA-dependent DNA polymerase in 
normal and cancer cell replication, as well as in normal 
embryonic cell growth and differentiation, (2) to determine 
the presence or absence of double-stranded viral RNA and the 
“RNA-dependent DNA polymerase or their products in human 
and animal cancer cell lines, (3) attempt to isolate and 
characterize possible inhibitors ог wpressors of ВМА 
tumor virus expressions, (4) attempts to characterize virus 
derepressing mechanisms of chemical carcinogens, and 
(5) determine whether components of a human sarcoma virus 
genome are incorporated into human sarcoma cell lines infected 
with animal C-type viruses and utilize animal model system 
cell hybridization techniques in efforts to detect and rescue 
components of the ишеп C-type ЕМА genome апа its associated 
polymerase. 


The serological unit is being expanded to accommodate the 
increased specimen load. An immunology unit has been 
established; its initial focus will be directed to isolating 


human C-type ЕМА particles or viral genomes utilizing 
immunological procedures, which proved successful in 
unmasking covert animal cancer viruses. Methods to be 
emploved include (1) screening of а variety of tissues from 
genetically susceptible individuals with leukemia, stimulating 
the ieukemic lymphocytes with phytohemagglutinin (PHA) in 
efforts to detect the human C-type genome, (2) performing 
parallel studies in human and animal tissues from a variety 
Of age groups, (3) combining hydrocarbon carcinogens with PHA 
in efforts to "activate" viruses and transform iymphocytes, 
(4) establishing long-term lymphocyte cultures from selected 
patients, and (5) culturing animal tumor viruses in iong 

term and PHA-treated human lymphocyte cultures. 


idemiology: The epidemiology program, designed 
to gain Тосо on the contemporary occurrence of cancer 
Within several defined subenvironments of Los Angeles County, 
is being expanded to provide back-up service and training Е 
а proposed county-wide cancer surveillance registry. When 
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fully implemented, it is estimated that Project Directors 
will have access to most of the major hospitals in the 
Los Angeles area, covering 70-80$ of all cancer patients 
including their physicians and families and their medical, 
residential, and occupational histories. 


Area III - Environmental Studies: At the present time 
facilities for sampling four reasonably distinct areas of 
Los Angeles County in terms of air pollution are in full 
operation.  Smog Specimens are collected, concentrated, 
and disseminated for in vivo and in vitro studies at USC 
and in related contract (NIH 70-2068) and NCI laboratories. 
Characterization of components has been expanded from 
benzopyrene and various gases to a number of additional 
hydrocarbon and tar constituents. 


Area IV - Co-carcinogenesis: Proposed studies are in line 


with original objectives to explore the interaction of 


chemical carcinogens with the C-type viral genome, particularly 


in the cat and feral mouse. Atmospheric residues, demon- 
strated by Freeman, et. al, to be carcinogenic in vitro 
(collected and distributed by Area III air sampling program) 
will be utilized to determine their effects in vivo and in 
vitro under a variety of host, host cell, and environmentally 
defined circumstances. 

Significance to Biomedical Research and the Program of the 
Institute: This program concerns itseif directiy with tne 
Search for causes of human, pet, and other animal cancers 
in a natural diversified ecology, utilizing (1) the 
technology developed in experimental animal cancer systems 
(2) the information developed on genetic influences, cell 
susceptibilities, etc., (3) relevant chemical and physical 
carcinogenesis studies, and (4) epidemiological approaches 
designed to exploit Los Angeles resources, and to obtain 

a profile of cancer incidence in humans ni S 
which share their ecology, in relation 
known and suspected environment carcinog 
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In addition the USC program continues 
for supplying human and animal maceria 
and contract programs, in generali, but u 
contract groups (Microbiological Associates--N 
Flow Laboratories--NIH 71-2097, St. Louis | 
PH43-67-692, Naval Biomedical Research 1 
РНАЗ-63-13, and the California State Dep 
Health--PH43-68-997). 
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Date Contract Initiated: June 26, 1968 


TANFORD UNIVERSITY (NIH 69-2053) 
—n FT 


Title: Procurement, Processing, Storage, Distribution and 
Study of Human Tumor Cell Cultures and Operation of 
a Central Mycoplasma Diagnostic Laboratory 


Contractor's Project Director: Dr. Leonard Hayflick 
—éys—— c na 
project Officer (NCI): Dr. James T. Duff 


Objectives: Part A is for the procurement, processing, 
distribution and study of human tumor cell cultures. Serum 
samples and skin punch biopsy material will be collected from 
the patient and will be available to recipients of the tumor 
material, if necessary. In addition to the characterization 
and distribution of these materials, research studies will 

be directed toward the detection of a viral genome in these 
cells. The human tumor material is obtained primarily from 
hospitals in the San Francisco Bay Area and other collaborating 
contractors in the Special Virus Cancer Program, 


Part B serves as a central diagnostic facility for the 
detection and identification of mycoplasma contamination in 
virus preparations, sera cell cultures and clinical materials 
submitted by other SVCP contractors. Upon request, virological 
identification of isolates is made as to Species and mycoplasma 
antigens are distributed to those investigators requiring these 
materials. | 
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Major Findings:  Thirty-eight human tumours have been 
cultivated. All viable cultures were photographed and from 
3 to ll ampoules of 6 tumours have been stored in liquid 
nitrogen. All tumour culture data, patient history and cell 
Storage data is now being organized for deposition in our 
computer. 


The compound cytocholasin B, which produces multinucleation 
and at high concentration causes enucleation of celis, is 
being studied for use in virus genome rescue experiments. 


ted mice in assessin 


matt 


The use of antilymphocyte serum trea 
elis is continuing with very 


the malignancy of human tumour c 
promising results. 
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Studies are procee 
transformation o£ 


Nine hundred and fifty-five samples were received (Feb. 1 - 
May 30) from SVCP laboratories to be tested for mycoplasma 

Contamination. One hundred thirty-two have been found to be 
positive. This represents the largest number of mycoplasma 
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samples received in any 4-month period since the inception 
of the contract. seven years ago. 


Studies continue in an effort to understand the interaction 
of mycoplasmas with cells cultured in vitro and the effects 
of new mycoplasma inhibitors. 


Collaborative studies were undertaken with Drs. Todaro and 
Aaronson on isotope labelling and density gradient separation 
of mycoplasma contaminants in cell cultures. All species, 
except M.salivarium, can be detected by this method. 
Quantitative aspects are now under study. Studies were 
completed on the sterol requirements of the T-mycoplasmas. 
Proof of a sterol requirement for the T-mycoplasmas and 
several other properties of these unusual micro-organisms 
suggests they be regarded as a new genus in the Class 
Mollicutes. 


Proposed Course: (1) Continuation and expansion of collection, 
cultivation and characterization of human tumor cells. 

(2) Baking of human tumor cells in LN5. (3) Attempts to 
transform normal human cells with RNA tumor viruses. 

(4) Continuation of studies on (a) effects of various 

chemical carcinogens on normal human cells in vitro, 

(b) quantitation of isotope labelling technique for mycopiasma 
detection and identification, and (c) discrimination by 
animals treated with antilymphocytic sera (ALS) between 

human normal and cancer cells, (5) Initiation of studies 

on cell fusion, hybridization and keterokaryon formation 

in vitro, and (6) detection of gs antigen in human embryonic 
tissue and tumor cells. 


Significance to Biomedical Research and the Program of 
Institute: The mycoplasma diagnostic facility is a te 


S 
and monitoring service available to all SVCP contractor 
and Viral Oncology intramural staff. All of the most i 
viral specimens, cell cultures, sera, etc., used in the 
Oncology Program are sent to this facility for PPLO tes 
and many of the SVCP contractors are dependent upon thi 
facility for this service ог аз a check on their own te 

In addition the contractor is growing human tumor cells 
in vitro as a resource for other SVCP contractors and fox 
the purpose of his own research on the detection and/or 
isolation of a human Cancer virus or oncogene. 


Date Contract initiated: June 19, 1969 
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WASHINGTON, UNIVERSITY OF (NIH 71-2171) 
———M————————————MM ДО 


Title: Studies on Tumor Specific Transplantatidn Antigen 
Ue 


contractor's Project Directors: Dr. Karl Erik Hellstrém 


Dr. Ingegerd Hellstróm 


project Officer: Dr. Charles W. Boone 
m ——— ———ÀÀ" 


Objectives: The objective of this contract is to detect 
and characterize tumor-specific antigens, and serum- 
mediated and cell-mediated immune responses to these tumor- 
specific antigens, in human tumors. 


Major Findings: Two extremely significant facts were | 
established in over 200 patients with a variety of histologic 
types of cancer: а) human tumors of the same histologic 

type have common antigens.  Lymphocytes from a given cancer 
patient will inhibit his own tumor cells in tissue culture 
and also tumor cells of other patients of the same histologic 
type, but not of different histologic types; b) human tumors 
of the same histologic type have common blocking antibodies. 
The serum from a given patient will block the tumor-destruct- 
ive effect of his own lymphocytes for his own tumor and also 
for tumors of the same histologic type from other patients. 


Six publications occurred in the contract year on blocking 
and nonblocking serum effects of cellular immunity to both 
animal and human tumors.  Cell-mediated immunity against 
antigens common to human colon carcinoma and fetal gut epi- 
thelium was demonstrated by the colony inhibition assay. 


Proposed Course: Will continue screening human tumors for 
TSTA and will begin to analyze the tumor patients immune ` 
responses in relation to conventional forms of therarv. 


Significance to Biomedical Research and the Program of 


Institute: By analogy with the situation in animal mode 
systems of viral carcinogenesis, those human neoplasms 


potentially caused by viruses should be the ones most likely 
to exhibit cross-reacting antigens. The discovery of cross- 
reacting antigens. The discovery of cross-reacting antigens 
Specific for different morphological types of tumor by the 
principal investigator is of some significance in relation 


to possible viral etiology. 


Date Contract Initiated: April 14, 1969 
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WEIZMANN INSTITUTE OF SCIENCE (NIH 69-2014) 
——n re n cnc 


Title: Study of Virus-Induced Tumor-Specific Transplantation 
Antigens 


Contractor's Project Director: Dr. Leo Sachs 
Project Officer (NCI): Dr. Charles W. Boone 


Objectives: (1) To investigate the differences between the 
structure of the surface membranes of normal cells and of 
cells transformed by viral and non-viral carcinogens; 

(2) to determine oncogenic virus-specific changes in the 
structure of cell surface membrane by studying the binding 

of amino acid co-polymers and carbohydrate binding agglutinins. 


Major Findings: ТЕ was shown that a certain plant glycoprotein 
agglutinates mouse, rat, and human cell lines transformed by 
oncogenic viruses but not normal cells from which the 
transformed cells were derived. The agglutination was 
specifically inhibited by a number of saccharides. The 
binding sites of.the glycoprotein were found to exist in 
cryptic form in normal cells and could be exposed by treatment 
with trypsin. The size and conformation of the binding site 
was studied. Ти addition ornithine-leucine co-polymer was 
found to produce a specific aggregation of SV40 transformed 
cells. 


Significance to Biomedical Research and the Program of the 
institute: Current research in tumor immunology has snown 

that a large number of human cancers have tumor-specific 
antigens against which the cancer patient has mounted an 

immune response. This contract is aimed at understanding 

and characterizing virus-induced tumor-specific transplantation 


antigens similar in nature to those found in humans. Infor- 
mation derived from these studies will be useful in determining 
how human tumor specific antigens can be used both diagnosti- 
cally and therapeuticaliy. 

Proposed Course: The research will continue to be concerned 
with the use of purified carbohydrate-binding proteins and 
glycoproteins and synthetic polyamino acids in order to 
investigate the structural differance in the surface membrane 
between normal cells anc transformed celis, with particular 
reference to.virus-induced transformation. 

Date Contract Initiated: April 22, 1969 
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WISTAR INSTITUTE OF ANATOMY AND BIOLOGY (NIH 71-2092) 
ПО ЕЕ АЕ Е oe Ue ge = CM D = а ДЕ 


Title: Extraction and Characterization of Virus-Induced 
Transplantation Antigen from Sarcomas and Leukemias 


Contractor's Project Director: Dr. Anthony J. Girardi 
Project Officer (NCI): Dr. George J. Todaro 


Objectives: To extract and characterize induced tumor- 


specific transplantation antigens of selected DNA and RNA 
tumor viruses. 


Major Findings: Oncorna Virus Study. (a) The prevention of 
spontaneous tumors in mice. This portion of the program 

was initiated during the current reporting period. Five 
histologic types of tumors are being studied in high- 
incidence strains: mammary tumor, primary lung tumor, hepa- 
toma, reticulum cell sarcoma, and lymphocytic leukemia. 
Immunization is proceeding along several lines, but in all 
studies the mice will receive vaccines during the latent ` 
period before the appearance of spontaneous tumors. Five 

of the 11 strains of mice required for this study are being 
used at present and two of the five types of malignancies are 
being actively investigated. (b) Immunization against 
neoplasia induced by known laboratory strains of oncorna 
viruses. The agents selected for this portion of the study 
include murine sarcoma virus (MSV), Rauscher leukemia virus 
(RLV), and more recently, Gross leukemia virus. А part of 
the past year was spent in obtaining and preparing necessary 
virus pools, reagents, etc. and immunization studies have 
been performed with two of the the three agents mentioned. 
The MSV was used in BALB/c mice previously immunized with fi 
different cell lines (non-virus- or low-virus-shedding iines) 


with little evidence of immunity except with one cell line. 
However, by altering the immunization procedure we were abie 
to demonstrate resistance to MSV challenge. This consisted 
of immunizing adult female mice with MSV, mating them, апа 
challenging the offspring with MSV. The various cell lines 
will be reevaluated with this method to determine whether 
non-virus-shedding, MSV genome-carrying cells express MSV 
transplantation antigen. 


raction of Transplantation Antigen.  SV40 hamster tumor 

ls were treated with neuraminidase and the supernatant 

id was concentrated by different methods as a prelude to 
urther purification and characterization.  High-speed 
centrifugation, vacuum dialysis and Diaflo membrane concen- 
tration techniques were satisfactory for this purpose, whereas 
"batch-type" treatment with dry Sephadex gel was unusable. 
Concentrated preparations were fractionated through Sephadex 
2200 columns and are being tested for immunogenicity in viv 
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During the course of this study the "honactive" supernatant 
£luid obtained after 145,000 x g centrifugation Was found 
to enhance tumor formation. A recent study now in progress 
seems to be confirming this finding. 


Significance to Biomedical Research and the Program of the 
Institute: Current research in tumor immunology is showing 
that human tumors have tumor-specific antigens which induce 
a cellular immune response in the host. Understanding and 
utilizing this immune cancer involves the isolation and 


characterization of tumor-specific transplantation antigens. 


Proposed Course: (1) Continue studies on the preparation of 
cell membranes and extracts from immunogenic, 5740 virus- 
induced tumor development, (2) continue investigations on 
presence of immunogenically significant transplantation 
antigen in RNA virus-induced malignancies, and (3) to 
determine whether murine and feline leukemia are related 

to human leukemia 25 determined by shared transplantation 
antigens. 


Date Contract Initiated: February 1, 1971 


THE WORCESTER FOUNDATION FOR EXPERIMENTAL BIOLOGY (NIH 69-2007) 
Title: Isolation and purification of Tumor-Specific 
Transplantation Antigens 


Contractor's Project Director: Dr. Donald Е. Н. Wallach 


Project Officer (NCI): Dr. Charles W. Boone 


Objectives: TO investigate the biochemical апа antigenic T 
changes which occur in the plasma membranes of celis during i 
and after transformation by oncogenic viruses. i 
Major Findings: During the last year VERO, MA-134, апа four 1 
other cell lines were tested for optimum growth of SV40 E 
virus. Culture methods for easily growing large quantities š 
of mammalian cells are in operation. Specialized electr И 
phoretic techniques using both gel slabs and gradient gels 4 
· were developed. Most significantly, а "hecprotein" was H 
found to be present in the membranes of cells permissive | 
infected with 5740 virus. Specialized methods for isolating i 
purified plasma membranes of virus-infected cells on sucrose ES 


gradients were developed. 
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Significance to Biomedical Research and the Program of the . 
Institute: The characterization of structural and functional 
properties of tumor cell membranes using virus-induced tumor 
antigens as a model, promotes the development of powerful 
biochemical and immunological tools for the diagnosis and 
treatment of human tumors. i 


Proposed Course: At the instigation of the Project Officer, 
the present technical capability which has been built up 

is in the process of being reorganized and will be intensively 
focused on the isolation and characterization of cellular anti- 
gen from AKR virus infected cells. 


Dr. Grant Fairbanks will replace Dr. Wallach as Principal 
Investigator. 


Date Contract Initiated:. March 12, 1969 
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| . BREAST CANCER VIRUS SEGMENT 
Dr. W. Ray Bryan, OSD, Etiology, NCI, Chairman 
Dr. Robert Depue, OSD, Etiology, NCI, Vice Chairman 
PFIZER INC. (PH43-67-1176) 


Title: Electron Microscopy Related to Viral Studies of Human and Animal 
Breast Cancer 


Contractor's Project Director: Dr. J. J. Oleson 
Principal Investigator: Mr. George Schidlovsky 
Project Officer (NCI): Dr. W. Ray Bryan 


Objectives: 


+ 


This is a professional services contract established to provide electron 
microscopic monitoring and collaborative research in support of virological 
research on human and animal breast cancer conducted by other investigators 
and contractors participating in programs of the Breast Cancer Task Force 
and Special Virus Cancer Program of the NCI. 


A. Studies on Human Breast Cancer 


The search for viruses in association with human breast cancer involves 
a:close collaboration between this contractor and Georgetown University 
(Contract PH43-65-53), Dr. W. F. Feller, Principal Investigator). Clini- 
cal and pathological studies as well as procurement and processing of 
Specimens used in the virus search are performed by the latter contractor. 
Preparation of materials for electron microscopy and the EM study of 
Specimens are conducted by this contractor. 


B. Studies on Animal Breast Cancer. 


Electron microscopic studies similar to those on human materials are 
also made on various animal tumors, and EM back-up is provided for 
virological studies of any viruses isolate » in collaboration with 
participants in the Special Virus Cancer Program and Breast Cancer 
Task force: 


Major Findings: 
А. Human Studies 


А cell line derived from human breast cancer (established by Br. L. 91а, 
Sloan-Kettering Institute) was found in collaborative studies with 

Dr. Feller to produce small amounts of virus-like particles resembling 
the C-type oncogenic viruses of animals. The particles continue to be 
produced by this culture at a low, constant level. Efforts to increase 
their level by co-cultivation with a hormone-producing human cell line, 
Be Wo, (in collaboration with Dr. Pattillo PH43-68-1010), or by 


treatment of cultures with hormones or blastogens (in collaboration with 
Dr. Feller) thus far have not succeeded. 


B. Animal Studies 


As previously reported, efforts under the EM guidance of this contract 
have resulted in the isolation and successful laboratory propagation of 
two new C-type animal viruses: (1) the Mason-Pfizer monkey virus (M-PMV) 
isolated from a breast cancer of a Rhesus monkey; and (2) the R-35 rat 
virus, isolated from a transplant of a malignant breast tumor which . 
arose spontaneously in a Sprague-Dawley rat. 


Further studies supported under this contract and in collaboration with | 
scientists under another contract with this same contractor (NIH 70-2080) 
have resulted in the following important new findings: 


1. Specific antigens of the Mason-Pfizer monkey virus have been found 
in 2 of 5 normal Rhesus monkey embryos thus far investigated. 
Particles typical of the M-PMV were found by EM in one of the 
antigenically positive embryos. This could indicate that the M-PMV 
is transmitted vertically. 


2. After an extensive search for a susceptible substrate cell in which 
the R-35 rat virus might propagate a suitable substrate was found 
to be primary cultures of lactating normal rat mammary glands. The 
R-35 virus transforms such normal cultures to produce foci of celis 
resembling those of the original line of rat breast cancer now 
carried in tissue culture as a source of the virus. Budding C-type 
particles are prominent in the foci. This development promises to 
yield in vitro methods both for more efficient propagation of the 
virus (for production) and for its biological assay гешу 
entirely lacking by any method). | 


Sianificance to Biomedical Research and the Program of the Institute: 


The collaborative studies involving this and other contracts were set up 
under the Breast Cancer Task Force and Special Virus Cancer Program, to- 
determine whether sufficient evidence could be found for an association от 
virus with human breast cancer to justify a broader program effort on tne 
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viral approach to this human disease. The studies on animal breast cancers 
not now known to be caused by viruses, are for the purpose of guiding tne 
human studies. The candidate human and animal viruses found have alread; 


breast cancer. 
Proposed Course: 


In addition to continuation of the exploratory type EM back-up studies which 
have led to identification and isolation of the present candidate agents, 1% 

is enticipated that this contract will be expanded to permit systematic 
virological studies of the 2 new animal viruses (M-PMV and R-35) already 
propagatable in sufficient quantities to support such research. In particular, 
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the important new leads reported above will be vigorously pursued. 


‘Date Contract Initiated: 6/28/67 


GEORGETOWN UNIVERSITY SCHOOL OF MEDICINE (РН43-65-53) 


Title: Human Breast Cancer Studies 


Contractor's Project Diréctor: Dr. William F. Feller 
Project Officer (МСТ): Dr. М. Ray Bryan 


Objectives: 
(1) Continuation of studies to determine whether viral etiological agents 
are associated with human breast cancer. 


(2) Tissue culture studies in attempts to propagate virus-like particles 
found in human milk and breast cancer cells. 


Major Findings: (Joint studies in collaboration with Contract PH43-67-1176 
and intramural scientists of NCI) 


As previously reported, milk specimens procured from a total of 16 women who 
have had breast cancer (1 breast removed) were ое by density gradient 
centrifugation, and the fractions expected to contain viruses were separated 
and further concentrated. Examination by thin section electron microscopy 
revealed virus-like particles definitely resembling the known ВМА tumor 

viruses of animals in 6 (37.5%) of the specimens. À few additional specimens 
showed less definite but possible. virus- Tike entities. 


Similar virus-like particles have now been observed, with low frequency, in 
a continuous line of cells in tissue culture к Levine 3 line derived from 
human breast cancer and supplied by Dr. 014 of the Sloan-Kettering Institute), 
and in 4 of approximately 40 explants от breast cancer tissue that could be 


maintained in vitro for 60 days or more. 


Extensive efforts to increase the amount of 
Levine 3 line through stimulation with hormon 
during the year but were discontinued becaus 


12) 


C) 


о 


1 


In continuation of studies on milk from women of nig 
risk groups, a collaborative investigation to correlate partici 
acd 


by EM (with Dr. Chopra, NCI), and the newly discovered я 5 
criptase (with Dr. Todaro, NCI), were initiated. Results е tain 
show the enzyme to be present more frequently in milk of women with a family 


history of breast cancer (see Dr. Todaro's report). 
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Significance to Biomedical Research and the Program of the Institute: 


One of the major programs of the NCI concerns the study of viruses in relation 
to the causation of human cancer. The detection by electron microscopy (both 
under this collaborative project and under another related project--see con- 
tract PH43-68-1000) of entities which could represent a virus, in frequent . 
association with human breast cancer, led to the initiation during the year 

of a more comprehensive program effort on breast cancer under the SVCP. 


Proposed Course: 


This contract was recently supplemented to increase the tissue effort by 
adding a full time tissue culture virologist and research and technical 
assistants. | 


Major emphasis is пом being placed on: (1) the procurement of a large number 
of milk specimens from women with a history of breast cancer, as well as 
larger volumes of milk from each; (2) attempts to establish new cell lines 
from breast cancer which may elaborate more of the particles spontaneously; 
and (3) attempts to propagate the particles from milk in tissue culture 
substrates. 


Date Contract Initiated: 1i/19/64 


INSTITUTE FOR MEDICAL RESEARCH (PH43-68-1000) 
Title: - Studies of Human Milk and Mammary Tumors 


Contractor's Project Director: Dr. Dan H. Moore 
Project Officer (NCI): Dr. W. Ray Bryan 


Objectives: 
To explore human milk and breast cancer tissue in search of a virus that 
might be etiologically related to the disease. 


Major Findings: 


Methodology developed in studies with the mouse mammary tumor virus 

system has been applied in the study of human milk specimens. Large vii 

particles having the size and ultrastructural characteristics of the mous 
| i © 


normal women of the general population in the Philadelphia are 
present, they were found consistently in repeated studies on d 

samples of the same specimens. Similar particles have also been 
in 6 (602) of milk specimens from 10 normal women belonging to " 
cancer" families and whose mothers and/or grandmothers had had br: 
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Joint studies with the Tata Memorial Cancer Center of Bombay, India, (sup- 
ported under PL 480 funds) for the study of milk from women of the inbred 
Parsi community of Bombay, have shown similar particles to be present in 18 
(39%) of 46 milk specimens from normal women of this highly inbred sect. 


In collaborative studies on some of the same milk specimens (with Doctors 
Schlom and Spiegelman--NIH 70-2049) a perfect correlation of the presence 
ог. absence of reverse transcriptase and the presence or absence of virus- 
like particles was found among 13 samples tested. 


Significance to Biomedical Research and the Program of the Institute: 


This was one of three projects initially set up to determine whether suffi- 
cient evidence could be found for an association of virus with human breast 
cancer to justify a broader formal program on the virus approach to the 
etiology of the human disease. The results of studies under this and the 
other related contracts (see also PH43-65-53 and PH43-67-1176) led to an 
expansion of programmed activities on breast cancer during the year. 


Proposed Course: 


This contract was recently supplemented to create a full-scale systematic 
research effort on breast cancer viruses, as compared with the small 
"exploratory" type effort that had been supported previously. This is part 
of a general expansion of program activities on breast cancer now under way, 
and toward which this contractor has been a key contributor. 


Special population groups having both high and low risk to breast cancer 
will be studied on a larger scale and efforts will be made to procure larger 
volumes of positive milk specimens to permit further characterization of the 
virus-like particles. 


А new tissue culture laboratory has been established and extensive efforts 
will be made both to propagate the milk particles in tissue culture and to 
isolate similar particles from breast cancer explants in tissue culture. 


Date Contract Initiated: 6/28/68 


MASON RESEARCH INSTITUTE (NIH 70-2204) 


Title: Hormonal Infiuences on the Induction of Breast Cancer in Specific 
Virus Infected Animals 


Contractor's Project Director: Dr. Marcus M. Mason 


Contractor's Principal Investigator: Dr. Arthur E. Bogden 
Project Officer (NCI): . Dr. W. Ray Bryan 
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Objectives: 


(1) By studies of the hormone profiles of blood and urine of experimental 
animals during normal physiological cycles and during different regimens 
of hormone treatment, to determine the hormone dosages, combinations, 
and sequences to be tested in the virus-hormone co-carcinogenesis studies 
of objective (2). 


(2) To determine whether candidate viruses isolated from animal breast 
cancers are capable of inducing breast cancers in their natural hosts 
and/or animals of other species, using appropriate hormone stimulation 
of the hormone-dependent target tissues (mammary glands). Candidate 
viruses currently under investigation are: (а) the Mason-Pfizer monkey 
virus (M-PMV) isolated from a breast cancer of a Rhesus monkey at the 
contractor's institution; and (b) the R-35 virus isolated from a trans- 
plant of a spontaneous breast cancer of a Sprague-Dawley rat, also at 
the contractor's institution. 


Major Findings: 


The required specimens for determining hormone profiles (objective 1) have 
been taken and the hormone assays are well along. The estrogen profiles 
have been largely completed and hormone regimens have been established for 
inducing lactation in non-pregnant female monkeys. 


The observations on monkeys inoculated neonatally with M-PMV have detected 
no tumors thus far in the oldest group, now about 8 months old. 


One breast tumor (a papillary adenocarcinoma) appeared at 121 days in one 

of the first group of rats to be inoculated neonatally with the R-35 virus. 
Additional breast tumors will have to follow before this preliminary result 
can be considered of significance with respect to tumor induction by this 
candidate virus. 


Significance to Biomedical Research and the Program of 


At the present time, breast cancer is known to be са 
one animal species, the mouse. This project, involv 
for determining whether viruses are related to breas 
than mice. Such animal studies are necessary for devel 
approaches to the study of the human breast cancer virus 
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Proposed Course: 


The experiments under way will be continued until the planned 
experimental animals have been inoculated with virus (50 moni 
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and several nundred each of mice and hamsters, all inoculate 
Observations for tumor induction will be continued for th 


rodents, and for 3-5 years in the case of monkeys. If опсо 
tud 
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strated for any candidate virus, systematic follow-up stu 
introduced. 
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Date Contract Initiated: 6/9/70 


MICHIGAN CANCER FOUNDATION (NIH 71-2421) 


Title: Studies in High Breast Cancer Families: Phase I. Collection of 
"B" Particle Milks. | 


Contractor's Project Director: Dr. Michael J. Brennan 
Project Officer (NCI): Dr. Harry J. Clausen 


Objectives: 


Phase I of this contract is a feasibility study to determine whether suffi- 
cient quantities of the "B" type particles being observed in milk of women 
with a high risk to breast cancer can be obtained from this natural source 

to support further research on, and viral characterization of the particles. 
The primary purpose is to increase the supply of milk specimens from lactating. 
women.of designated high risk populations, but selected controls having a 
negative family history for breast cancer will also be studied. 


Major Findings: 


This contract was negotiated very recently and is still in the early stages 
of implementation at this writing. 


Significance to Biomedical Research and the Program of the Institute: 


The "B" particles observed in human milk cannot now be grown in tissue 

culture and procurement from a natural source (lactating women of high-risk 
populations) constitutes the only procedure available for procuring sufficient 
quantities of the agent for further characterization and investigation of its 
role in causing the greater risk among members of "high-breast-cancer- 
families". 


Proposed Course: 


If this feasibility study (Phase I) proves successful а larger milk procure- 
ment operation will be set up and systematic studies will be initiated on the 
relation of the "B" particles to high-risk to breast cancer (Phase II). 


Date Contract Initiated: 6/20/71 
а Syner act initiated 
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MEMORIAL HOSPITAL (NIH 71-2194) 


Title: Procurement of Human Serum Specimens from Defined Population Groups 
for Immuno-epidemiological Studies. 


Contractor's Project Director: Dr. Herbert F. Oettgen 


Project Officer (NCI): Dr. Harry J. Clausen 


Objectives: 


Pd 
i] 
| 


Procurement of serum specimens from the following defined population groups 
as part of a collaborative effort to determine whether candidate viruses 
isolated from human or animal sources are related etiologically to human 
breast cancer. 


КА 


Basic defined population: Women entering Memorial Hospital, New York 
City, for first diagnosis of any breast disease. 


Test group: Women whose lesions prove to be malignant as determined 
by biopsy. 


Control groups: 
a. Women whose lesions are found on biopsy to be benign proliferative 
reactions or reactions suspected as being pre-neoplastic in nature. 
b. Women whose lesions are considered to be unrelated to neoplasia. 
Major Findings: 


This recently negotiated contract is still in the early stages of implementa- 
tion at this writing. 


Significance to Biomedical search and the Program of 


the Institute: 


Since viral agents causing cancer in man cannot be tested directly 


su ed of 
in human subjects, it is necessary to establish et tiological relationship | 
indirectly through immuno-epidemiological studies. This contract is for pro- i 
curing the epidemiologically defined bank of serum specimens essential to the i 
determination y ner a tibodi 


es against suspect viruses occur with higher | 
frequency, and in sera of women with breast cancer as | | 


compared with ар 


larger amount tS, 
ro ipriate controis. 


Proposed Course: | 


It is anticipated that a sufficiently large bank ed Specimens for the proposed 
sero-epidemiological studies can be acquired under this contract within 
period of 2 to 3 years. | 


^ 


Date Contract Initiated: 6/28/67 
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MELOY LABORATORIES (PH 43-66-458) formerly Mel-Labs, Inc. 
Title: Murine Mammary Tumor Virus Studies 

Contractor's Project Director: Dr. John E. Verna 

Project Officer (NCI): Dr. Louis R. Sibal 

Objectives: Part A is a continuation of the present contract 


to propagate, purify and provide murine mammary tumor virus 
(MTV) suitable for collaborating investigators; to perform 


immunological and biological assays for the detection and quanti- 


tation of: МТУ; to develop improved methods for the propagation 
and detection of MTV and MTV antigens; to conduct studies on 
the control of neoplasia in the susceptible murine host by 
vaccination with inactivated virus. The ultimate objective of 
this part is to apply information to the study of the possible 
viral etiology of breast cancer in man. 


Part B. Increased production of MTV positive-mouse milk to pre- 
pare purified virus for inhouse and contract laboratories. 


Major Findings:  CzH milk production has been increased signif- 
icantly. The use of programmed sucrose density gradients in 


the rate-zonal step of virus purification has resulted in better 
separation of the virus band from high and low density protein 
bands. Greater yields of purified virus have resulted from 

the use of these new gradients. 


Hemagglutination, hemagglutination inhibition, immunoduffusion 
and indirect fluorescent antibody assays have become reliable, 
reproducible, and sensitive testing procedures for viral anti- 
gens and/or antibodies to MTV. 


У 
4 


А series of experiments to determine whether vaccination of C3H 
with purified, formalin-inactivated MTV has been initiated. 
Immunized mouse groups showed humoral antibodies to МТУ; milks 
collected from various females will be assayed for viral antigen 
Data relating to protection from tumor development are expected 
soon. | 

Investigations to establish in culture, a cell iine which pro- 
duces significant àmounts of MTV in vitro and to develop an 

in vivo assay system for MTV have been initisted. To date, 
many tumor cell suspensions have been estabiished in tissue 
culture. Of these, 10 lines were free of mycoplasma and bac- 
teria and are positive for МТУ antigens by immunofluorescence 
Cells growing in the absence of hormonal stimulation are almost 
entirely fibroblastic; cells growing in the presence of insuiin 
hydrocortisone and prolactin at a final concentration of 10 ug/ 
ml are epithelial in nature. On the basis of serological and 
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electron microscopic tests, it is very likely that MTV or MTV 
antigens were synthesized in vitro by hormone stimulated cells. 


Significance to Biomedical Research and the Program of the 


Institute: Breast cancer is a leading cause of death from 

cancer among women. The recent finding of a virus, resembling 

а Type B КМА oncogenic virus of mice, in the milk of a signifi- 

cant number of women from high-risk breast cancer families 

strongly suggests a possible viral etiology for this disease. 

А major effort of the Special Virus Cancer Program will be 
directed to determine the relationship of viruses to human . i 
breast cancer. This contract was established for the purpose i 
of obtaining correlative information on the detection, isolation, 

and propagation of a murine mammary tumor virus, because this 

is the only available animal model system in which approaches 

to the study of viruses as a cause of breast cancer in man may 

be developed. 


Proposed Course: The biological and immunological methods 
eveloped in this laboratory will be used in systematic studies 


to develop further the mouse MTV system as a laboratory model 


for breast cancer virus studies in man. Greater emphasis will 
be placed оп propagating this virus in tissue culture and on 
in vivo infection of cells in cultures. It is anticipated 


that the information gained from these studies will be applied 
to human breast cancer studies within the newly-created Breast 
Cancer Virus Segment. 


Date Contract Initiated: December 30, 1965 


PROGRESS REPORT ON INVESTIGATION OF CARCINOGENESIS WITH SELECTED 


VIRUS PREPARATIONS IN THE NEWBORN MONKEY 


A DIVISION OF LITTON INDUSTRIES 


7315 WISCONSIN AVENUE | | | E 
BETHESDA, MARYLAND 20014. Pet ow 
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SUMMARY OF THE INOCULATION PROGRAM 


"The following review summarizes simian studies at Bionetics Research 
Laboratories under contracts PH 43-62-42, PH 43-67-661 and NIH 71-2025. 
The report period extends from May, 1962 through June, 1971. Inoculation of 
simians and their general protocols are reviewed. = 


| Since 1962, a total of 2,274 primates have been inoculated at Bionetics. 
The majority of these have been of the Масаса sp. (90%), while Papio sp., . 
Pan sp., Galago crassicaudatus, Aotus trivirgatus, Cercopithecus aethiops, 
and Saguinus sp. have also been utilized in the program. Over 70 investiga- 
tors in 50 different laboratories throughout the world have provided inocula. 
These inocula are accepted with the.understanding that they contain specific 
viruses, virus-like particles or viral expressiom that may have an associa- 
tion with the neoplastic process. The most numerous inocula fall into two 


categories--viruses and tissues or cells. The two categories are further 
defined as follows. | | 


1. Viruses: Rous sarcoma virus, Moloney sarcoma virus, Herpes 
type 1 and 2, Herpesvirus saimiri, EBV, Adeno 12, SV-40, 
Echo 9, Reo 1 and 3 and rubella. 


2. Tissues or cells from patients with myelogenous leukemia, 
© lymphocytic leukemia, Hodgkin's disease, Burkitt's lymphoma, 
polycythemia, rhabdomyosarcoma, epidermoid carcinoma, 
papilloma and infectious mononucleosis. 


The number of inoculated animals currently being held (as of July 1, 
1971) is 1,190. At least 60% of these animals are maintained as part от = 
our long-term holding procedures for expression of the neoplastic process; ^. 
approximately 40% are involved in short-term, more intensive studies. The 
remainder of the inoculated animals (1,084) are dead or have been transferred. 
Animals are transferred upon request by and/or consent of the Project Officer 
-and the Principal Investigator, to various institutions or primate centers 
Studies utilizing these animals are complete at the time of their shipment 
and are considered negative for tumor growth. | 
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At Bionetics, complete necropsies are performed by veterinary 
ualified pathologists. and a histopathologic examination is made 
by the investigator or as dictated by suspicious lesions. Complete 
pathology reports are sent to the investigator for review. Duplicate records 
of pathological findings are maintained on file. 


Since the major portion of this program has been devoted to coi- 
laborative studies, the results of experiments must be interpreted by 
individual investigators and associated study groups, primarily those out- 
side Bionetics. Implementation of protocols designated by the investigator 
and collection of data thus generated are handled by Bionetics. Upon 
release to the investigator, details. concerning evaluation of these data 
become privileged information and are within the province of the investiga- 
tor rather than the contractor. 
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Although we are not in a position to scientifically evaluate the 
program's results in their entirety, several studies have yielded positive 
results in the form of neoplasia. These findings are related below. All: 
other animals within this program should be considered negative for neo- 
plasia to date. 


One of the initial attempts to produce neoplasia in monkeys was 
accomplished using Rous sarcoma virus (Schmidt-Ruppin strain). А fibro- 
sarcoma was induced in rhesus and cynomolgus monkeys which proved 
regressive in nature. The feline fibrosarcoma virus (Snyder-Theilen) has 
also been utilized to induce tumors in the macaque. Significantly, it 
has been this single strain of the agent which yields positive results. 


In a study by Innes, Stewart and Landon a hamster passaged cell-free 
extract of Burkitt's lymphoma induced a panencephalitis in monkeys. This 
type of encephalitis is pathologically identical to the herpetic type of 1 
necrotizing encephalitis found in humans. The herpes-type virus which is | 
related to Burkitt's lymphoma has been linked to the panencephalitis in 
monkeys. 


In another study, an animal inoculated with a Burkitt tissue culture 
preparation and treated with a co-carcinogen (benzo[a]pyrene) developed a 
myxo fibrosarcoma. Pathological findings indicated a more direct causal 


relationship with the co-carcinogen than with the Burkitt preparation. 
This animal is part of an intensive study (MK-SVLP). 


More recently, Herpesvirus saimiri, a virus isolated from the squirrel 
monkey, has caused the induction of malignant lymphoma with a type of 
lymphocytic leukemia in the owl monkey. То date, attempts to induce neo- 
plasms in 019 World monkeys other than those mentioned above have proven 
unsuccessful. 


Various techniques have been employed as adjuncts to viral inoculation. 
Immunosuppression, co-carcinogens, and surgical manipulation (e.g., 
thymectomies, splenectomies, in utero inoculation) are some of the considera- 
tions. Serological studies are performed to determine tne immunological 
status of the animal prior to inoculation. More recently, stringent 
procedures for hematological monitoring have been introduced to evaluat 
the effects of the inoculum. Within the past several years, the trend has 
changed from one of basic tumor induction to studying the underlying 
mechanisms which may accompany tne process. The materials inoculated a 
being more closely evaluated for their oncogenic potential, а consideration 
that has developed with the state of the art. Other positive results within 
the experimental aspects of the program include: establishment of effective 
immunos uppressive regimens; maintenance. of chronic malaria 1 imians; and 
use of marker antigens to elicit predictable responses in the sii i 
'System. | 
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FORMAT OF THE REPORT | | 


This review is divided into five types of studies plus an Addendum. 
The studies are: 


A. Major Studies 

. Special Studies 

. Other Active Studies 
Long-term Holding Studies 
. Terminated Studies 


ro © с 


..  Amajor study is the product of an.ad hoc committee formed within the 
Special Virus Leukemia Program to investigate areas of significance. These 
are major group or collaborative efforts with emphasis on inoculation of 


human material and subsequent long-term holding. These studies extend from 
August 1964 to May 1967. 


The special studies program was formally initiated in June 1969, 
although procedures of this type had been employed since September 1968. 
With the shift in emphasis from gross tumor development to more sophis- 
ticated procedures involving inoculation and detection, a new type of 
program was developed. Тће objectives were to provide for experimental 
manipulation, close observation and monitoring of a limited number of 
selected animals. These studies proceed according to more formal protocols 
which involve greater varieties of inoculation procedures, possible animal 
preconditioning such as immunosuppression, ог surgical manipulation, 
delayed hypersensitivity and more extensive and diverse monitoring. 


| Section C consists of current studies not of а special nature. 

These are programs with specified time limits for review, evaluation and 
Subsequent implementing of decisions. Many of these may be considered 
preliminary investigations into previously undefined areas. 


section D includes those animals being maintained for extended time 
periods. The rationale is based on known long latent periods in primary 


animal tumor systems. In most of these, the inocula were human leukemic 
г tumor materials inoculated between 1962 and 1965. 


Section E lists all completed studies. 
The Addendum contains reports on two uninoculated groups: 


1. Spontaneous neoplasia in the primate breeding colony; 
2. Incidence of neoplasia in animals experimentally 
manipulated elsewhere and held at Bionetics. 


Under Sections A through E, the studies are arranged alphabetically 
by investigator. Various codes are used to make the tables containing the 
information more meaningful. Origin of material is a capital letter 
(key 1.a) and is associated with the disease type, which is also coded 
(key 1.5). Information relative to source--the type of material used--is 
coded by numeral (key l.c). The number inoculated and the number dead or 
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transferred are real numbers. 


to the time the animals were placed on study. 


1. Material inoculated 


а. 


по O = мшо © > 


Origin 


Diagnosis 


` А12540 


А2540 
Ad2P 
Ad 7 
AL 


Arbo 


CMY 
CSCL 
DC 

D Enc 
Echo 9 
EL 


avian 
bovine 
chemi cal 
equine 
feline 
guinea pig 
human 
murine 
ovine 
rabbit 


. Simian 


Adenovirus 12 + SV-40 

Adenovirus 2 + SV-40 

Adenovirus 2 + parainfluenza 

Adenovirus 7 

Acute leukemia 

Acute lymphocytic leukemia 

Acute lymphocytic leukemia + influenza 
Acute lymphocytic leukemia + parainfluenza 
American Burkitt's lymphoma 


Acute myelogenous leukemia 


Acute myelogenous leukemia + monocytic leukemia 
Acute monocytic leukemia 

Arthropod-borne virus 

Atypical monocytosis 

Australia antigen 

Bacterial agent 

Burkitt's lymphoma 

Bovine leukemia 

Condyloma acuminatum 

Congenital cerebral hyperplasia 

Control familial 
Chediak-Higashi 
Chondrosarcoma 

Chronic lymphocytic leuke 
Chronic myelogenous leukem 
Cytomegalovirus 

Congenital stem cell leukemia 
Disease contro] 

Dawson's encephalitis 
Echovirus 9 | 

Erythroid leukemia 


m 
ши 


а 
а 


3 
i 
i 
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The dates present in the tabulations refer 


Eosinp Eosinophilia 


Fibro Fib rosarcoma 
GB Glioblastoma 
H-1 H-1 virus 
Herp/G H. genitalis 
Herp/S H. simplex 
HD Hodgkin's disease 
HV Herpesvirus 
I Influenza 
IM Infectious mononucleosis 
oo. Кити. Kuru... 
| L Leukemia 


Liposar Liposarcoma 
L lymph  Lymphocytic leukemia 


LRL Leukemoid reaction of the liver 
LS Lymphosarcoma 

Lymph Lymphoma 

Mamm T Mammary tumor 

Mening Meningitis 

MH Malignant histiocytosis 

Misc L Miscellaneous leukemia 

Misc V Miscellaneous virus 

ML Malignant lymphoma 

MM Multiple myeloma 

MSV . Moloney sarcoma virus 

MSV AV Moloney sarcoma virus + arbovirus 
MSV L- |. Moloney sarcoma virus + leukemia 


MSV MT Moloney sarcoma virus + monkey tumor 
Osteo S Osteosarcoma | 
Р А 


| Papilloma . 

‚ РТ Parainfluenza 
PIA С Pia mater control cei! culture 
Plyctm Polycythemia T 
PPLO Mycoplasma + 
R Rubella + 
Rau Vi Rauscher virus ш. 
RCS ` Reticulum cell sarcoma + 
Reo 1 Reovirus 1 ES 
Reo 3 Reovirus 3 + 
Rhabd Ш Алараотуоѕатсота + leukemia t 
Rhabdo Rhabdomyosarcoma X 
RTC Rous transformed ceiis = 
5 Sarcoma à. 
520540 5ү-20 + $\-40 d. 
ЗА 7 Simian agent 7 
SEL Stem cell leukemia 
Sq S Squamous cell sarcoma 
5у-5 . Simian virus 5 


SV-20 Simian virus 20 
SV-40 Simian virus 40 
T Th rombocy topenia 
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Trn Се Transformed cells 
Undiag Undiagnosed 

W Tum Wilm's tumor 
Yaba Yabavirus 


c. Source--coded as follows. 


tissue culture 
blood 
plasma/serum 
tissue mince 
buffy coat 
chemical 
ascites 

milk 

spinal ‘fluid 
bone marrow 
culture 


N 
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2. Number of animals inoculated. 
2. Number of animals dead or transferred. 


SUMMARY OF STUDIES* 
A. Major Studies 
1. BFKMRS, 10/65-3/66 


This study was established under the Special Virus Leukemia 
Program of the NCI to investigate human leukemic materials, human papilloma 
and infectious mononucleosis in conjunction with the co-carcinogens 
benzo[alpyrene and henzanthracene. The program was a product of the study 
group that included Drs. Bryan, Falk, Kotin, Manaker, Rauscher and пи 
Stevenson. This study has recently been terminated and the remaining animais 
are in the process of being transferred. 


Inoculum Source No. inoculated Dead or transferred 
inoculum pourte 


НР 1 ij 6 
H L 1 15 3 
H IM 1 11 3 
Control 9 2 


*Some studie 
may not be r 


flected in the total numbers. This is due to 
finalization of re 


reports on selected studies. 
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2. Fink-Malmgren-Rauscher, 8/64 - 9/65 


This program.was designed to investigate the ability of fresh 
human leukemic materials, as well as cultured and manipulated cell 


products, to induce similar neoplasia in the newborn monkey. 


Inoculum Source 


H AML 2 
H ALL 2 
H EL 2 
H CML 2 . 


No. inoculated 


6 
11 
5 
. 2 


3. Irradiation Study, 2/67 - 5/67. 


The major emphasis of this study was to determine the sup- 
pressive effects of radiation upon primates and the subsequent enhancement 
or creation of a more favorable environment for neoplastic alteration. 

The program was under the direction of Drs. Reisinger and Bowser, with 
Drs. Rauscher, Landon, Stewart, Moloney, Perry and Hart collaborating. 


Inoculum Source 


H BL+Irr.* 1 

Н BLtIrr.+ 
BSA 

H L*Irr. 2 

H S+Irr. 3 

M StIrr. 4 

S. LE1,2+Irr.1 

А S-RtIrr. 1 

Irr. 

Irr.t*BSA 


*Trradiation 


No. inoculated 


16 


4. MK-SYLP, 2/66 - 3/67 


This study was initiated by Drs. Manaker and Kotin in col- 
boration with an ad hoc committee of the SVLP. 


d БепгоГа ругепе. 


Inoculum Source 


1 
1 
HL 1 
Н Sq S 1 
Control 


5252 


Dead or transferred 


- оло O1 


Dead or transferred 


2 
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а 

as the induction of neoplasia in primates using Burkitt and other 
lymphoma material in conjunction with the co-carcinogens benzanthracen 
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5. Perry-Rauscher, 7/66-10/68 


This program was initiated by Dr. Rauscher in collaboration with 
Dr. Perry of NCI and Dr. Landon of Bionetics. Fresh whole blood from 
leukemic patients was inoculated directly into monkeys using multiple sites 
and volumes as large as possible. 


Inoculum Source No. inoculated Dead or transferred 


— are a 


H CML 2 | 26 6 || 
H AML 2 12 0 E 
H LS 2 4 0 ү 
H ALL 2 18 0 | 
H CLL 2 6 0 
H RCS 2 1 0 
H HD 2 3 1 | 
Н АТ МОМ 2 2 1 | 
H ML 2 2 0 | 
H C-H 2 4 2 
H BL 2 1 0 
Н Lymph 2 1 б 


6. PSG-Melnick, 9/65-1/68 


This study was a product of the Primate Study Group headed by 
Dr. J. Melnick. The primary objective was the investigation of the pos- 
sible oncogenicity of selected human prototype viruses in primates in 
conjunction with the use of co-carcinogens. This study is in the process 
of being terminated with the remaining animals being transferred to 
Dr. Melnick. | 


Inoculum Source No. inoculated Dead or transferred 


H Reo 1 1 9 5 
H Reo 3 1 15 15 
+ BL 

H CMV 1 12 5 | 
НР 1 1 1 | 
Н Herp/S 1 12 7 | 
H Ad2P 1 12 1 | 
H&S А2540 1 12 1 | 
HR 1 12 2 | 
H Echo 9 1 12 5 | 
C 1 1 0 | 
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B. Special Studies (active) 


Ablashi, 10/70 


Bryan-Jensen, 1/69 


Levine, 6/69 
Melendez, 3/70 . 
Pearson, 3/71 
Rickard, 6/69 
Theilen, 6/69 
Witter, 7/70 


Inoculum 
; H. saimiri 
; Mamm T 
; BL 
; H. saimiri 
> 
5 


; HV of turkeys 
; Marek's disease 


1 


1 
1 
1 
1 
1 
1 
1 
1 


Special Studies ( terminated) 


Dunkel, 7/70 
Landon, 7/70 
Landon-LaFontaine, 
7/70 
Sibinovic-Ulland, 
8/70 


H; BL 
S&H; Misc V 


F; Š 


C; Dilantin 


C. Other Active Studies 


Adamson, 5/68 
Blumberg-London, | 
3/68 

Gerber, 4/64 


C; MCA-Cu chelate 
H; Au Ад 


H; BL 


H; BL 
085; Misc V 


D. Long-term Holding Studies 


Feller, 7/66-11/56 


Fischinger-0' Connor, 


8/69 
Kelly, 6/67-4/68 


Landon-0'Gara, 
6/70-7/70 
Landon-Rauscher- 
BRAF, 12/67 


Manaker, 8/64-10/59 


Manaker-Landon, 5/67 


Manaker-Landon- 
Rauscher, 2/67 


H; Mamm T 
F; Lymph 

С; MCA 

C; BenzoLajpyrene 
S; Mise L 


S&M; Rhab L 


534; Misc L 


H; ALL 
H; BL 
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Manaker-Rauscher, 
6/66-7/67 
Manaker-Stevens, 
6/67-12/68 


Melnick, 12/63- 
6/68 


Moloney, 4/62- 
2/69 


Molonsy-Reisinger- 
Bowser, 5/67 
noors, 9/69 
O'Connor, 4/65- 
9/67 


014, 9/57-12/69 


Rauscher-Landon, 
12/56-2/70 


= <--—-фшељ: = === 2 III === = 


Inoculum 
Н; ROS 
H; BL 
Н; BL 
H&S; BL + Malaria 
H&S; BL + Reo + 
Malaria 
S; Malaria 


H; Herp/S 

H&S; AdenotSV-40 
L lymph 

ALL 

; CLL 

AMOL 

Contro] 


„~ 
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Mening 
AL 

HD 
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1 


3 
11 
12 


3 
19 
6 
13 
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10. 
11. 


Rauscher-Reisinger- 


.Bowser, 4/67-5/67 


Sarma-Huebner, 9/69 
Shachat-Moloney, 
8/65-11/66 

Stewart, 4/62- 

6/68 


E. Terminated Studies 


Aisenberg-Zamecnik, 
5/64-6/64 
Blumberg-Moloney, 


6/66-10/66 


Chirigos, 5/66- 
3/69 


Cohen, 3/68-1/69 


Dreyer, 9/64 
Gajdusek, 1/67 
Gajdusek-Gibbs , 
4/66-5/66 
Gazdar-Moloney, 
7/69-8/69 

Grace, 2/64-8/64 


Grace-Horoscewicz, 


5/67 
Gross, 5/62-4/63 


Н; 


H; 


F; 


Inoculum 
BL . 
Irradiation 
CML 

Fibro 


M&S; MSV MT 


cn = =: = =: = = = > = = = 
we we we we 
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we 


we we 
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we 


Rhabdo 
ALL 

AML 

S 

GB 

BL 

‘CML 

HD 
Liposar 
D Enc 


; Undiag 


SV-5 


; HD 


Rhabdo 
MSV L 
р1:С 

S 

Arbo 
MSV AV 
MSV 

AL 

BL 

ALS 
Control 


; AML 

; CLL 

; EL 

; ML 

; D Enc 


; Kuru 
; Fibro 
; MyL 

; AML 

M ALL 


H; BL 


L lymph 


Source 


] 


Q3 — N — — — OY > n3 
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1 
1 
3 
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10 

56 
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12. 
13. 


29. 


Howard-Notkins , 
5/67-1/68 
Huebner-Coates, 
8/64-3/68 


Johnson-Hull, 
8/65-3/67 
Kinard-Rauscher, 
3/67-9/67 
Koprowski-Jensen, 
4/66-6/66 

Landon, 7/65- 
5/70 


Landon-Darrow- 
Stewart, 1/68 
Landon-Rauscher, 
2/68-7/68 
Landon-Valerio, 8/67 
Manaker-Landon- 
Darrow, 6/68-7/68 
Manaker-0' Connor, 
3/66 
Moloney-Herbert, 
4/67 
Moloney-Manaker; 
4/67 
Moloney-Stewart, 
5/63-7/63 


Morgan, 3/65 
Morris, 9/65-5/66 


Morton, 6/58- 
9/69 


Nadel-Rauscher, 
1/65-2/65 


Inoculum 
H; Gamma globulin 


Ms S 
S&H; А12540 


5; SV-20 


S; SA 7 
A; S 


; Ad 7 

; Non-inf 
Control 

S; Rhabdo 

S; Rhabdo 


S; CCHy 


S; Plyctm 
S; LRL 


Skin graft 
; BL 


L 
; L lymph 
GF 


we 


; BL 

; DC 

; ALL 

; CLL 

; CA 

$ SV-20 

; 520540 

; Osteo S 

; Liposar 
Control 

; Trn Ce 

Н; Chondr 

E; ALS 

S; Bact Agt 

6; SCL 
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No. . Dead or 


Inoculum Source Inoc. Transferred 
30. Rabotti, 6/64- A; RSV | 1 25 25 
4/66 Н; AL 2 2 1 
S; RTC 1 10 10 
$; РТА С 2 2 
|» 31. Rauscher, 4/62- М; L lymph 1 14 14 
1/69 H; CML 3 1 1 
Н; ALL 1 1 1 
Н; AM MOL 5 1 1 
Н; AML 5 2 2 
C; Immunosuppression 2 2 
H; BL 1 0 
Н; AM BL 10 2 2 
р Control 3 3 
32. Rauscher-Davenport- H; BL 1 2 1 
Jensen, 11/65-1/66 B; PPLO 11 2 2 
33. Rauscher-Azarowicz, 
8/63 H; P 1 3 3 
34. Rauscher-Landon- 
Darrow, 1/69 S; Eosinp 2 4 4 
35.  Rauscher-Moore- 
Јепзеп, 1/63 H; AML 10 2 2 
36. Rauscher-Reisinger, 
5/67 H; BL 1 2 1 
37. Rauscher-Switzer, 
3/67 S; T 2 2 2 
< 38. Sinkovics-Rauscher, H; ALL 1 3 3 
6/64-7/65 Н; AM MOL 1 2 2 
Н; AMOL |] 2 2 
H; HD 1 1 1 
H; MH 1 2 2 
39. К. Smith, 1/68-4/69 H; М Tumr 1 8 1 
40. Smith, 10/55-1/66 S; PPLO 11 3 3 
41. Stevens, 11/68 H; BL 1 3 3 
42. Stewart-Rabson, 2/63 5; SV-40 1 9 5 
43. Stewart-Reisinger- 
Bowser, 4/67 H; S 1 4 3 
44. Theilen, 11/64-10/69 В; BOL 8 13 13 
| В; 15 3 2 2 
45. Toolan, 3/54-5/56 H; H-1 1 21 21 
46. Trentin, 2/63-8/66 H; Ad 12 1 14 9 
47. Viola, 4/68-5/68 H; CLL 4 5 2 
48. Yehn, 11/63 ` S; Yaba 1 2 1 
49. Zave, 2/68-5/68 S; AL 4 9 9 
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1. Spontaneous -neoplasia 


The following are cases of spontaneous neoplasia in members 
of the primate PIRE Hg colony. 


a. 1967 - granulosa cell anor. ovary, rhesus monkey, 
with recurrence in. 3-1/2 years 
b. 1969 - pleochromocytoma of adrenal gland, benign 
| Cystic teratoma, ovary, rhesus monkey 
с. 1970. - granulosa theca cell tumor, ovary, with 
coelomic spread, rhesus monkey 
d. 1971 - basal cell tumor, skin, аце monkey 
e. ]1971 - fibroleiomyoma, cervix, rhesus monkey 
f. 1971 - papillary cystadenoma of possible 
mammary origin, Galago crassicaudatus 


2. Animals manipulated elsewhere 


In 1965; twelve rhesus monkeys were transferred from Brooks Air 
Force Base to Bionetics for continued maintenance and observation. These 
animals had undergone irradiation treatments from 1957 to 1960. In 1966, 
one animal developed sarcoma of the femur, basal cell carcinoma of the skin, 
and two kidney tumors. In another member of this group, a seminoma of бпе. 
testicle, a meningioma, and a kidney tumor were found. 
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F. Addendum 


1. Spontaneous neoplasia 


Ihe following are cases of spontaneous neoplasia in members 
of the primate breeding colony. 


a. 1967 - granulosa cell tumor, ovary, rhesus monkey, 
with recurrence in 3-1/2 years 

b. 1969 - pleochromocytoma of adrenal gland, benign 
Cystic teratoma, ovary, rhesus monkey 

с. 1970 - granulosa theca cell tumor, ovary, with 

coelomic spread, rhesus monkey 

1971 - basal cell tumor, skin, rhesus monkey 

1971 - fibroleiomyoma, cervix, rhesus monkey 

1971 - papillary cystadenoma of possible 

mammary origin, Galago crassicaudatus 


-h (D с. 


2. Animals manipulated elsewhere 
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In 1965, twelve rhesus monkeys were transferred from Brooks Air 
Force Base to Bionetics for continued maintenance and observation. These 
animals had undergone irradiation treatments from 1957 to 1960. In 1966, 
one animal developed sarcoma of the femur, basal cell carcinoma of the skin, 
and two kidney tumors. In another member of this group, a seminoma of one 
testicle, a meningioma, and a kidney tumor were found. | 
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Mason Research Institute 
Emory University 

Hospital for Sick Children 
Minnesota, University of 
Jackson Laboratory 

Baylor University 

Health Research, Inc. 


Institute for Medical Research | 


Microbiological Associates, Inc. 


Memorial Hosp. for Cancer а Allied Diseases 


' Pfizer and Co., Inc. 


Microbiological Associates, Inc. 


Medical College of Wisconsin 


Pennsylvania State University 


Cornell Univ., N.Y. State Vet. Coll. 


Weizmann Institute 

Johns Hopkins University 

California, University of 

California State Dept. of Public Health 
Hiami, University of 

Rutgers University 

Texas, University of 

Columbia University 

Texas, University of 


St. Joseph Hospital 


Maples, University of 


. California, University of 


Bionetics Research Laboratory 


Electron-Nucleonics 


Meloy Labs, Inc. 


Howard University 


Cas 
cyl 
їз 


63-13 
65-1013 
70-2204 
71-2256 
65-97 
69-2061 
67-744 
68-678 
63-593 
68-1000 


67-697 


71-2194 
67-1176 & 70-2080 


67 -700 
68-1010 


70-2024 
65-620 


69-2014 
71-2109 
71-2173 
69-87 

67-1137 
71-2077 


55-458 & 70-2047 


70-2178 


WALKER, Mr. Jack M. 
WARREN, Dr. Joel 
WELIKY, Dr. Horman 
MILSNACK, Dr. Roger 


YOHN, Dr. David S. 


ZAMECNIK, Dr. Paul 
ZARAFOHETIS, Dr. Chris 


Flow Laboratories 
Germfree Life Research Center 
ТВИ, Inc. 


Huntingdon Research Center 
Ohio State University 


Massachusetts General Hospital 


Michigan, University of 


ери = 


65-1012 
65-95 
70-2200 
69-54 


65-1001 & 69-2233 


71-2174 
65-639 
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CONTRACTOR : 
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CNTRCT TITLE: 
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SEG CHAIRMAN: 
CNTRCT OFCR : 


CONTRACTOR : 
ADDRESS 


PHONE : 
CNTRCT TITLE: 
DATES : 
PRINC INVEST: 
PROJ OFFICER: 


SEGMENT 


SEG CHAIRMAN: 


CNTRCT OFCR 


CONTRACTOR : 
ADDRESS : 
PHONE : 
CNTRCT TITLE: 
DATES : 
PRINC INVEST: 
PROJ OFFICER: 
SEGMENT š 
SEG CHAIRMAN: 
CNTRCT OFCR : 


CONTRACTOR : 
ADDRESS : 


. PHONE 


CNTRCT TITLE: 
DATES 5 
PRINC INVEST: 
PROJ OFFICER: 


SEGMENT 2 
SEG CHAIRMAN: 
CNTRCT ОРСК : 


*Responsible 


: Aichi Cancer Center 


(N1H-69-96) 
Laboratory of Viral Oncology, Chikusa-KU, Nagoya, Japan 


Virus Rescue Studies in Human Leukemia/Lymphoma Cell Lines 
5/2/71 - 5/1/72 

Dr. Yohei. Ito Serb d | 

Dr. Jack Gruber, Bldg, 37, Rm. 18-14, х-63323 

Dr. Virginia Dunkel, Bldg. 41, Rm. В1-06, х-66738 
Developmental Research | 

Dr. Robert Manaker, Bldg. 37, Rm. 18-16, х-63323 

Mr. J. Thomas Lewin, Bldg. 37, Rm. 1A-03, x-65025 


Albert Einstein College of Medicine (PH-43-65-612) 
Department of Genetics, Yeshiva Univ., Eastchester Road & 
Morris Park Avenue, New York, N.Y. 10461 

AC-212, Phone 430-2826 

Research on Genetic and Immunological Factors in Susceptibility 
to Murine Leukemia Viruses 

6/1/71 - 1/31/72 

Dr. Frank Lilly’ 

Dr. Michael Chirigos (Acting), Bldg. 37, Rm. 1D-15, x-61478 
Special Animal Leukemia Ecology Studies 

Dr. Michael Chirigos 

Mr. J. Thomas Lewin, Bldg. 37, Rm. 1А-03, x-65025 


Albert Einstein College of Medicine (NIH-71-2251) 


Yeshiva Univ., Eastchester Road & Morris Park Avenue, 
New York, N.Y. 10461 

AC-212, Phone 430-3125 

Studies on the Molecular Basis of Viral Carcinogenesis 
4/26/71 - 4/25/72 

Dr. Joseph T. August 

Dr. Timothy O'Connor, Bldg. 41, Rm. A-107, x-63647 
Dr. Robert Gallo, 8194. 10, Rm. 68-18, x-64010 
Developmental Research 

Dr. Robert Manaker, Bldg. 37, Rm. 18-16, x-63323 

Mr. J. Thomas Lewin, Bldg. 37, Rm. 1А-03, х-65025 


: Atomic Епегду Commission (Е5-7) 
P.0. Box Y, Oak Ridge, Tennessee 37830 | 


AC-615, Phone 483-8611, Ext. 37327 

The Joint AEC-NCI Molecular Anatomy Program 
9/1/71 - 8/31/72 

Dr. Могтап G. Anderson 

Dr. Charles Boone, 8199. 37, Rm. 1C-06, х-65141 
Program Management 

Dr. John Moloney, Bldg. 37, Rm. 3А-13, х-51038 
Mr. Thomas Porter, Bldg. 37, Rm. 1А-03, х-65025 


Atomic Energy Commission (25-13) 
Biology Division, Oak Ridge National Labs, бак Ridge, Tenn. 37830 


'AC-615, Phone 483-8611, Ext. 31477 

Studies in Viral and Chemical Co-Carcinogenesis 
9/1/71 - 8/31/72 

Dr. James Liverman 

Dr. Allan Heim,* 8199. 37, Rm, 34-05, х-65531 

Dr. Michael B. Sporn,* Bldg. 37, Rm. 3C-09, x-55391 
Dr. James T. Duff, Bldg. 37, Rm. 18-22, x-65567 
Dr. Timothy O'Connor, Bldg. 41, Rm. А-107, х-63647 
Program Management 

Dr. John Moloney, Bldg. 37, Rm. ТА-13, х-61038 

Mr. Maurice Fortin, Bldg. 37, Rm. 1А-07, x-65025 
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SEG CHAIRMAN: 
СМТАСТ ОРСК: 


CONTRACTOR : 
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CNTRCT TITLE: 
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ino OFFICER: 
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SES CHAIR MAN T 
CNTRCT OFCR : 


CONTRACTOR : 
ADDRESS 

PHONE E 
CNTRCT TITLE: 
DATES 

PRINC INVEST: 
PROJ OFFICER: 


SEGMENT : 
SEG CHAIRMAN: 
CNTRCT OFCR : 


Baylor University р 
College of Medicine, Texas Medical Center, Houston, Texas 77025 


AC-713, Phone 529-4951, Ext. 403 


Studies on the Possible Viral Etiology of Human Malignancies 


and Continuation of Testing Program in Primates 
2/1/71 - 1/31/72 

Dr. Joseph L. Melnick 

Dr. Jack Gruber, Bldg. 37, Rm. 1B-14, x-63323 

Dr. Roy Kinard, Federal Bldg., Rm. 504, x-66085 
Developmental Research 

Dr. Robert Manaker, Bldg. 37, Rm. 1B-16, x-63323 
Mr. J. Thomas Lewin, Bldg. 37, Rm. 1А- 03, x-65025 


Bionetics Research Laboratory (NIH-69-2160) 


7300 Pearl Street, Bethesda, Maryland 20014 
652-6616 

Support Services for the Special Virus Cancer Program 
10/27/71. - 10/26/72 

Dr. Robert Ting 

Dr. George Todaro, Federal Bldg., Rm. 502, x-66135 
Dr. Michael Chirigos, Bldg. 37, Rm. 10-19, x-61478 
Dr. Dan Rubin, Bldg. 37, Rm. 1C-09, x-62760 

Dr. Paul Levine, Federal Bldg., Rm. 504, x-66135 
Program Management 

Dr. John Moloney, Bldg. 37, Rm. 1A-13, x-61038 

Mr. J. Thomas Lewin, Bldg. 37, Rm. 1A-03, x-65025 


Bionetics Research Laboratory (NIH-71-2025) 


5510 Nicholson Lane, Kensington, Maryland 20795 
881-5600 

Investigation of the Carcinogenic Activity of Selected Virus 
Preparation in the Newborn Monkey 

9/1/71 - 8/31/72 

Dr. John Landon 

Dr. David Valerio 

Dr. Roy Kinard, Federal Поща Rm. 504, х-66085 
Dr. Jack Gruber, Bldg. 37, Rm. 18-14, x-63323 
Developmental Research. 

Dr. Robert Manaker, Bldg. 37, Rm. 18-16, x-63323 
Mr. J. Thomas Lewin, Bldg. 37, Rm. 1А-03, x-65025 


California, University of (PH-43-63-13) 


Naval Biomedical Research Labs, School of Public Health, 
Oakland, California 94625 

AC-415, Phone 832-5217 

Development and Evaluation of Ceil Substrates for the Study 
of Cancer Viruses 

10/1/71 - 9/30/72 

Dr. Stewart H. Madin 

Dr. James Duff, Bldg. 37, Rm. 18-22, х-5 
Dr. George Todaro, Federal Bldg., Rm. 50 
Solid Tumor-Virus 

Dr. Robert Huebner, Bldg. 37, Rm. 20-24, х-63301 
Mr. Thomas Porter, Bldg. 37, Rm. 1А-03, x-65025 
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California, University of (NIH-70-2048) 


School of Veterinary Medicine, Davis, California 95616 
AC-916, Phone 752-1341 

Comparative Leukemia and Sarcoma Virus Studies 

1/71/71 ~ 12/31/71 

Dr. Leo K. Bustad 

Dr. Michael Chirigos, Bldg. 37, Rm. 10-15, х-61478 

Dr. Gary Pearson, Bldg. 41, Suite 100, x-66080 

Special Animal Leukemia Ecology St tudies 

Dr. Michael Chirigos 

Mr. J. Thomas Lewin, Bldg. 37, Rm. 1А-03, x-65025 
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CNTRCT OFCR : 


CONTRACTOR 
ADDRESS 

PHONE 5 
CNTRCT TITLE: 
DATES ; 
PRINC INVEST: 
PROJ OFFICER: 
SEGMENT Н 
SEG CHAIRMAN: 
CNTRCT OFCR : 


CONTRACTOR 
ADDRESS : 
PHONE : 


CNTRCT TITLE: 


DATES : 
PRINC INVEST: 
PROJ: OFFICER: 
SEGMENT : 
SEG CHAIRMAN: 
CNTRCT OFCR : 


CONTRACTOR 
ADDRESS 

PHONE : 
CNTRCT TITLE: 
DATES : 
PRINC INVEST: 
PROJ OFFICER: 


SEGMENT : 
SEG CHAIRMAN: 
CNTRCT OFCR : 


CONTRACTOR 
ADDRESS : 
РНОМЕ 

САТАСТ TITLE: 


DATES : 
PRINC INVEST: 
PROJ OFFICER: 


SEGMENT : 
SEG CHAIRMAN: 
CNTRCT OFCR : 


San Diego, California 
AC-714, Phone 453-2000, Ext. 2503 


Development and Operation of à Breeding Colony of Domestic Cats 


6/23/71 - 2/5/72 
Dr. Alexis Kniazeff  . 
Dr. Robert Holdenried, Federal Bldg., Rm. 5A-14, х-66085 
Miss Marie Purdy, Federal Bldg., Rm. 508, x-66085 
Program Resources and Logistics 

Dr. Robert Holdenried 

Mr. Fred Shaw, Federal Bldg., Rm. 512, x-61282 


1326 3rd Avenue, San Francisco, California 94122 
AC-415, Phone 666-9000 I 

Study on the Role of Virion-Associated DNA Polymerase 
6/2/71 - 5/2/72 

Dr. J. Michael Bishop 

Dr. James T. Duff, Bldg. 37, Rm. 18-22, x-65967 
Solid Tumor-Virus i 

Dr. Robert Huebner, Bldg. 37, Rm. 2D-24, x-63301 

Mr. Thomas Porter, Bldg. 37, Rm. 1A-03, x-65025 


118 California Hall, Berkeley, California 94720 
AC-415,. Phone 642-0942 

Studies on the Structure and Replication of Viruses and 
Mechanisms of Regulation 

6/29/71 - 6/28/72 

Dr. Howard K. Schachman 

Dr. Robert Huebner, Bldg. 37, Rm. 20-24, x-63301 

Solid Tumor-Virus 

Dr. Robert Huebner 

Иг. Thomas Porter, Bldg. 37, Rm. 14-03, х-65025 


405 Hilgard Avenue, Los Angeles, California 90024 
AC-213, Phone 825-765] 

Cellular Immunity to Tumor Antigens 

7/12/71 - 7/11/72 

Dr. Paul I. Terasaki 

Ür. Ernest Plata, Bldg. 41, Rm. B-306, x-62120 

Dr. Ronald Herberman, Bldg. 10, Rm. 3N-119, х-61366 
Immunology Group 

Dr. Paul Levine, Federal 8149., Rm. 504, х-56135 
Mr. J. Thomas Lewin, Bldg. 37, Rm. 14-03, x-65025 


: California, University of (NIH-70-2202) 


: California, University of (NIH-71-2147) 


: California, University of (NIH-71-2173) 


: California, University of (NIH 22-2008) 


California State Department o? Public Health  (PH-23-68-997) 


2151 Berkeley Way, Berkeley, California 94704 

АС-415, Phone 843-7900, Ext. 208 

Studies on the Possible Role of Oncogenic. Viruses in the 
Causation of Cancer in Man and His Domestic Animals 
6/24/71: - 6/23/72 

Dr. Edwin Lennette 

Dr. James Duff, Bldg. 37, Rm. 18-22, х-552 
Dr. Padman Sarma, Bldg. 37, Rm. 20-20, x-6 
Dr. Paul Arnstein, Calif. Stata Dept. of P 
Solid Tumor-Virus 

Dr. Robert Huebner, Bldg. 37, Rm. 20-24, x-63301 
Mr. Thomas Porter, Bldg. 37, Rm. 1А-03, х-65025 
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CONTRACTOR : 
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CNTRCT TITLE: 
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CONTRACTOR 
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CNTRCT OFCR : 


California State Department of Public Health 


Center for Disease Control 


: Chicago Park District (Lincoln Park Zoo) 
: 100 West Webster, Chicago, Illinois 60614 


Children's Hospital of Philadelphia ( 


NIH-69-87 
/44 P Street, Sacramento, California 95814 

AC-916, Phone 445-0813 

Cancer in Households: A Human-Feline Retrospective Study 
11/1/71 - 10/31/72 

Dr. Robert Schneider 

Dr. James Duff, Bldg. 37, Rm. 1B-22, х-65967 

Dr. Радтап Sarma, Bldg. 37, Rm. 2D-24, x-63301 

Dr. Paul Arnstein, Calif. State Dept. of Public Health 
Solid Tumor-Virus 

Dr. Robert Huebner, Bldg. 37, Rm. 2D-24, x-63301 

Mr. Thomas Porter, Bldg. 37, Rm. 1A-03, x-65025 


(VCL-42) 


Atlanta, Georgia 

AC-404, Phone 633-3311 

Etiologic Studies of Leukemia and Related Disease Occurring 
in Unusual Epidemiological or Genetic Situations 
7/1/71 -.6/30/72 

Dr. Clark W. Heath, Jr. 

Dr. Adi F. Gazdar, Bldg. 41, Rm. A-104, x-64835 
Dr. Gary Pearson, Bldg. 41, Suite 100, x-66080 
Special Animal Leukemia Ecology Studies 

Dr. Michael Chirigos, Bldg. 37, Rm. 10-15, х-61478 
Mr. J. Thomas Lewin, Bldg. 37, Rm. 1A-03,.x-65025 


(PH-43-65-1017) 


AC-312, Phone 549-3000 

Marmoset Breeding Colony 

10/1/71 - 9/30/72 

Dr. Lester Fisher 

Dr. Е. Deinhardt 

Dr. Roy Kinard, Federal Bldg., Rm. 504, x-66085 
Dr. Jack Gruber, 8149. 37, Rm. 18-14, х-63323 
Developmental Research 

Dr. Robert Manaker, Bldg. 37, Rm. 18-16, x-63323 
Mr. J. Thomas Lewin, Bldg. 37, Rm. 1A-03, x-65025 
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-43-56-477) 
1740 Bainbridge Street, Philadelpnia, Pennsylvania 19146 
AC-215, Phone 546-2700 
Imnunofluorescence Studies of 
2/4/71 - 1/31/72 
Dr..Gertrude Henle 

Dr. Virginia Dunkel , es M Rm. ак x- ка 


29909 


Human Leukemia, Lymphomas 


су 


pra. Group 


Dr. Paul Levine, Federal Bide., Rm. 504, x-66125 

Mr, J. Thomas Lewin, Bldg. 37, Rm. ТА- 208. х-55025 

Colorado, Universitv of (NiH-59-2080) 
Medical Center, 4200 East Ninth Avenue, Denver Colorado 80220 
AC-303, Phone 394-3471 

Collection of Pediatric Tumor Specimens 

6/18/71 - 6/17/72 

Dr, William E. Hathaway 

Dr. Paul Levine, Federal Bldg., Rm. 504, х-55135 

Program Resources and Logistics 

Dr. Robert Holdenried, Federal Bldg., Rm. 54-14, х-56085 


Mr. Fred Shaw, Federal Bida., Rm. 512, x-61282 


354 


: Columbia Universit | (N1H-70-2049) 
: "Institute for Cancer Research, ее of Physicians & Surgeons 
99 Ft. Washington Avenue, New York, N.Y. 10032. 

AC-212, Phone 579-8582 

RNA and RNA Replicases in Tumor Cells Associated with “RNA 
Oncogenic Viruses 

3/1/71 - 1/31/72 

Dr. Sol Spiegelman 

Dr. Timothy O'Connor, Bldg. 41, Rm. A-107, х-63647 

Dr. Robert Manaker, Bldg. 37, Rm. 18-16, х-63323 

Dr. Jack Gruber, Bldg. 37, Rm. 1B-14, x-63323 

Developmental Research 

Dr. Robert Manaker 

Mr. J. Thomas Lewin, Bldg. 37, Rm. 1А-03, x-65025 
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CNTRCT TITLE: 


DATES : 
PRINC INVEST: 
PROJ OFFICER: 


SEGMENT : 
SEG CHAIRMAN: 
-CNTRCT OFCR : 


CONTRACTOR : Connecticut, University of (NIH-69-52) 

ADDRESS : Department of Animal Diseases, College of Agriculture, 
Storrs, Connecticut 06268 

PHONE 


: AC-203, Phone 429-3311 
: Establishment of a Specific Pathogen Free Flock of White 
Leghorn Chickens' 

10/1/71 ~ 9/30/72 

Dr. Roy E.. Luginbuhl 

Dr. Roy Kinard, Federal Bldg., Rm. 504, x-66085 

Dr. Robert Holdenried, Federal Bldg., Rm. 5A-14, x-66085 
Program Resources and Logistics 

Dr. Robert Holdenried 

Mr. Fred Shaw, Federal 8149., 


CNTRCT TITLE 


DATES : 
PRINC INVEST: 
PROJ OFFICER: 


SEGMENT 
SEG CHAIRMAN 
CNTRCT OFCR 


Rm. 512, x-61282 


‘CONTRACTOR : Cornell University, N.Y, State Vet. Coll. (MIH-70-2224) 
ADDRESS : Ithaca, Mew York 14850 

PHONE : АС-607, Phone 256-2034 

CNTRCT TITLE: Feline Tumor Viral Diagnostic Sopa VOS 

DATES 6/25/71 - 6/24/72 


PRINC INVEST: 
PROJ OFFICER: 
SEGMENT : 
SEG CHAIRMAN: 
CNTRCT OFCR : 


Dr. James Gillespie 

Dr. James T. Duff, Bldg. 37, Rm. 
Program Resources and Logistics 
Dr. Robert Holdenried, Federal Bldg., Rm. 5A-14, x-66085 
Mr. Fred Shaw, Federal Bldg., Rm. 512, x-61282 


18-22, x-65967 


CONTRACTOR : Cornell University, N.Y. State Vet. Coll. 


(NIH-71-2508) 


ADDRESS ‘Department of Pathology, Ithaca, Mew York 14850 
PHONE t ,AC-607, Phone 256-5014 

CNTRCT TITLE: Leukemia Studies in the Cat 

DATES 6/23/71 - 5/22/72 


PRINC INVEST: 
PROJ OFFICER: 


Dr. Charles Rickard 


Dr. Michael Chirigos, Bldg. 37, Rm. 10-15, x-51478 


Dr. Niina Woods, 8199. 37, Rm. 10-15, x-61478 
SEGMENT : ‘Special Animal Leukemia. Ecology Studies 
SEG CHAIRMAN: Dr. Michael Chirigos 
CNTRCT OFCR : Mr. J. Thomas Lewin, Bldg, 37, Rm. 1А-03, x-65025 
CONTRACTOR : Dow Chemical Company (Ра лалеМоога) (2H-43-65-1045) 
ADDRESS : P.O. Box 10, Zionsvilie, indiana 46077 
PHONE : AC-317, Phone 638-2521 


CNTRCT TITLE: Research and Development of Biohazards Controi and 
Containment Facilities 

271/71 - 1/31/72 

Mr. Cyril Henke 

Dr. Paul Maupin 

Mr. W. Emmitt Barkley, Bldg. 41, Rm. A-118, х-64421 
Dr. Alfred Hellman, Bidg. 41, Rm. A-103, х-66758 


DATES ~ 
PRINC INVEST: 


PROJ OFFICER: 


SEGMENT 2 
SEG CHAIRMAN: 
СНТАСТ ОКСА : 


Biohazards Control and Containment 
От. Alfred Hellman 
Mr. J. Thomas Lewin, Bldg. 37, Rm. 1A-03, х-65025 
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PHONE $ 
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CONTRACTOR : 
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DATES 
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CONTRACTOR : 
ADDRESS Ы 
PHCNE : 
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DATES не 


PRINC INVEST: 
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SEGMENT š 
SEG CHAIRMAN: 
CNTRCT OFCR : 


Duke University ' (NIH-71-2132) 


Durham, North Carolina 27706 
AC-919, Phone 684-6468 i 
Study and Production of Avian Leukosis Viruses i 
4/19/71 - 4/18/72 : 
Dr. Joseph W. Beard ` 

Dr. Michael Chirigos, Bldg. 37, Rm. 10-15, x-61478. 

Dr. John Pearson, Bldg. 37, Rm. 1D-15, x-61478 


Special Animal Leukemia Ecology Studies 

- Dr. Michael Chirigos 

Mr. J. Thomas Lewin, Bldg. 37, Rm. 1A-03, x-65025 

Electro -Nucleonics (NIH-71-2253) | 


4921 Auburn Avenue, Bethesda, Maryland 20014 
652-7164 

` Development of Propagation Procedures, Purification and 
Characterization of Viruses 

5/28/71 - '5/27/72 

Dr. Irving Toplin 

Dr. George Todaro, Federal Bldg., Rm. 502, x-66135 
Program Resources and Logistics 

Ог. Robert Holdenried, Federal Bldg., Rm. БА-14, x-66085 
Mr. Fred Shaw, Federal Bldg., Rm. 512, x-61282 
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Emory University (NIH-71-2256) 
Yerkes Regional Primate Research Center, Atlanta, Georgia 30322 
AC-404, Phone 377-2411, Ext. 7974 

Maintenance of Colony of Irradiated Rhesus Monkeys 

5/1/71 - 4/30/72 

Dr. Harold M. McClure 

Dr. Roy Kinard, Federal Bldg., Rm. 504, 
Program Resources and Logistics 

Dr. Robert Holdenried, Federal Bldg., Rm. is x-66085 
Mr. Fred ii Federal Bldg., Rm. 512, x-6128 


х-66085 


Flow Laboratories 

1710 Chapman Avenue, Rockville, 
881-2900 

Maintenance of a Repository for Storage and Distribution of 
Reagents and Tissue Specimens 
7/1/71 - 6/30/72 

Mr. Jàck W. Walker 

Miss Marie E. Purdy, Federal Bidg., 
Program Resources and Logistics 

Dr. Robert Holdenried, Federal Bldg., Rm. 5À-14, х- 


(PH-43-65-1012) 


Maryland 20852 


Rm. 508, x-66085 


66085 


Иг. Fred Shaw, Federal Bldg., Rm. 512, х-61282 

Flow Laboratories (NIH-71-2097) 
1710 Chapman Avenue, Rockville, Maryland 20852 

881-2900 

Studies of Herpes Viruses and C-Type Viruses in Relation 


to Oncogenic Potential 
2/1/71 -.1/31/72 
Dr. Raymond V, Gilden 
Dr. Robert Huebner, Bidg. 37, Rm. 20-24, х-63301 
Solid Tumor-Virus 
. Robert Huebner 


Mr. Thomas Porter, Bldg. 37, Rm. 1A-03, x-65025 
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CONTRACTOR 


PRINC INVEST: 
PROJ OFFICER: 


SEGMENT : 
SEG CHAIRMAN: 
CNTRCT OFCR : 


CONTRACTOR : 
ADDRESS : 
PHONE š 
CNTRCT TITLE: 
DATES : 
PRINC INVEST: 
PROJ OFFICER: 


SEGMENT Е 
SEG CHAIRMAN: 
CNTRCT ОРСК : 


CONTRACTOR : 
ADDRESS е 
РНОМЕ : 
CNTRCT TITLE: 


DATES š 
PRINC INVEST; 
PROJ OFFICER: 


SEGMENT i 
SEG CHAIRMAN: 
CNTRCT OFCR : 


Flow Laboratories (NIH-71-2341) 
1710 Chapman Avenue, Rockville, Maryland 20852 
881-2900 


The Provision of an Animal Holding Facility 
6/18/71 - 6/17/72 

Dr. W. Knapp 

Dr. John Pearson, Bldg. 37, Rm. 1D-15, х-61478 

Dr. Adi Gazdar, Bldg. 41, Rn. A-104, x-64835 
Special Animal Leukemia Écology Studies 

Dr. Michael Chirigos, Bldg. 37, Rm. 10-15, x-61478 
Mr. J. Thomas Lewin, Bldg. 37, Rm. 1A-03, "x-65025 


Georgetown University : (РН-43-65-53) 
3800 Reservoir Road, Washington, D.C. 20007 
625-0100 


Human Breast Cancer Virus Studies 

9/1/71 - 11/30/72 

Dr. William F. Feller 

Dr. W. Ray Bryan, Federal Bldg., Rm. 4C-08, x-64533 
Mr. John Kvedar, Bldg. 41, Rm. C-503, x-65334 

Dr. Louis Sibal, 8149. 37, Rm. 1A-15, x-62796 
Breast Tumor Task Force 

Dr. W. Ray Bryan 

Mr. Fred Shaw, Federal Bldg., Rm. 512, x-61282 


Germfree Life Research Center (РН-43-65-95) 
3301 College Avenue, Fort Lauderdale, Florida 33312 
AC-305, Phone 587-6660, Ext. 235 

Research on Low Dose Virus-Induced Tumors and Other viral 
Carcinogenesis Studies in Germfree Animals (Germfree Life 
and Oncogenesis) 

1/1/71 - 12/31/71 

Dr. Joel Warren 

Dr. Michael Chirigos, Bldg. 37, Rm. 10-15, x-61478 

Dr. М. Ray Bryan, Federal Bldg., Rm. 4C-08, x-64533 

Dr. John Pearson, Bldg. 37, Rm. 1D-15, x-61478 

Special Animal Leukemia Ecology Studies 

Dr. Michael Chirigos, Bldg. 37, Rm. 1D-15, x-61478 

Mr. J. Thomas Lewin, Bldg. 37, Rm. 14-03, "x-65025 


CONTRACTOR : Hazleton Labs., Inc. NIH-52-2075) 


ADDRESS : А Subsidiary of ТКИ, Inc., 9200 Leesburg Turnpike, 


PHONE š 
CHTRCT TITLE: 
DATES š 
PRINC INVEST: 
PROJ OFFICER: 


SEGHENT 
SEG CHAIRMAN: 
CNTRCT OFCR : 


CONTRACTOR : 
ADDRESS : 
РНОМЕ ~ 
CNTRCT TITLE: 


DATES * 
PRINC INVEST: 
PROJ OFFICER: 


SEGMENT 
SEG CHAIRMAN: 
CNTRCT OFCR : 


Vienna, Virginia 22180 

АС-703, Phone 893-5400 

Etiology of Cancer in Dogs 

9/1/71 - 8/31/72 

Dr. Erling M. Jensen 

Dr. Wilna Woods, Bldg. 37, Rm. 10-15, х-61478 

Dr. John Pearson, Bldg. 37, Rm. 10-15, х-51478 
Dr. Thomas Cameron, Bldg. 37, Rm. 5E-128, х-5122 
Special Animal Leukemia Ecology Studies 

Dr. Michael Chirigos, 8189. 37, Rm. 10-15, х-61473 
Mr. J. Thomas Lewin, 8199. 37, Rm. 1А-03, х-55025 


Health Research Inc.. Roswell Park Division  [(PH-13-53-222) 
666 Elm Street, Buffaic, Mew York 14203 

АС-715, Phone 845-2309 

Biological and Electron Microscopic Studies ст Viruses 
from Leukemia Cells, Tissues and Plasma 
7/3/71. - 12/13/71 

Dr. Edwin Mirand 

Dr. Jack Gruber, Bldg. 37, Rm. 18-14, x-63323 

Dr. Roy Kinard, Federal Bldg., Rm. 504, x-66085 
Developmental Research 

Dr. Robert Мапакег, Bldg. 37, Rm. 18-16, х-63323 

Mr. J. Thomas Lewin, Bldg. 37, Rm. 1А-03, x-65025 
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CONTRACTOR : Health Research, Inc. : .(.NIH-72-2014) 
ADDRESS : Roswell Park Division, 666 Elm Street, Buffalo, New York 14203 
PHONE : 'АС-716, Phone 845-2300 i 
CNTRCT TITLE: Stimulation of Immunity Against Tumor by Enzymatically 

Treated Autochthonous Tumor Cells 
DATES : 9/15/71 - 9/14/72 
PRINC INVEST: Dr. James Holland 
PROJ OFFICER: Dr. Paul Levine, Federal Bldg., Rm. 504, x-66135 


SEGMENT : Immunology Group 
SEG CHAIRMAN: Dr. Paul Levine, Federal Bidg., Rm. 504, x-66135 
CNTRCT OFCR : Mr. J. Thomas Lewin, Bldg. 37, Rm. 1A-03, x-65025 


CONTRACTOR : Hospital for Sick Children (PH-43-65-97) 
ADDRESS : 555 University Avenue, Toronto 2, Ontario, Canada 
PHONE : AC-416, Phone 366-7242 


CNTRCT TITLE: Collection of Specimens from Human Pediatric Leukemia 

Patients.and Non-Leukemia Controls 
” DATES : 6/1/71 - 5/31/72 

PRINC INVEST: Dr. Peter D. McClure 

PROJ OFFICER: Or. Paul Levine, Federal Bldg., Rm. 504, x-66135 
Dr. Charles W. Boone, Bldg. 37, Rm. 1C-06, x-65141 

SEGMENT : Program Resources and Logistics 

SEG CHAIRMAN: Ог. Robert Holdenried, Federal Bldg., Rm. 5A-14, х-66085 

CNTRCT OFCR : Mr. Fred Shaw, Federal Bldg., Rm. 512, x-61282 
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CONTRACTOR : Howard University . — (NIH-70-2178) | 
ADDRESS : 2400 Sixth Street, Washington, D.C. 

PHONE : 265-0832 

NTRCT TITLE: Immunological Studies on Human Mammary Tumors and other Neoplasms 
DATES : 05/1/71 - 4/30/72 


PRINC INVEST: Or. Michael Viola 
PROJ OFFICER: Dr. Willie Turner, Bldg. 37, Rm. 18-13, x-62600 
“бе, Dan Rubin, Bldg. 37, Rm. 1C-09, х-62760 
SEGHENT : Breast Tumor Task Force 
· SEG CHAIRMAN: Dr. М. Ray Bryan, Federal Bldg., Rm. 4C-08, x-64533 
CNTRCT OFCR : Mr. Fred Shaw, Federal Bldg., Rm. 512, x-61282 


m" ——— 


CONTRACTOR : Huntinadon Research Center (N1H-69-54) 
ADDRESS : Р.О. Вох 665/, Baltimore, Maryland 21204 

PHONE : AC-301, Phone 825-3484 

ШТАТ ИЕ: Fluorescent Antibody Studies of Indigenous Mouse Viruses 
DATE 10/1/71 - 9/30/72 


PRIN INVEST: Dr. Roger Wiisnack 


PROJ OFFICER: Dr. Robert Holdenried, Federal Bldg., Rm. 5A-14, x-66085 
Dr. Wallace P, Rowe, 8149, 7, Rm. 304, х-62613 
Dr. Dan Rubin, Bldg. 37, ied 1C-09, x-62760 

ЗЕСМЕМТ : п Resourcas and Logistics 

SEG СНАТАМАН: Robert Holdenried 


CNTRCT OFCR : us Fred Snaw, Federal Bldg., Rm. 512, х-61282 


CONTRACTOR : Indiana State University _ (МІН-59-2048) 
ADDRESS : Center for мед1са! Education, 125 Holmstedt Hail, 
Terre Haute, Indiana 57809 
PHCNE : AC-812, Phone 232-6311, Ext. 2777 А 
CNTRCT TITLE: Characteristics of Twiehaus Agent of Avian Reticuloendotheliosis 


DATES 2 11/8/71 ~ 11/7/72 

PRINC INVEST: Dr. Alvin Levine 

PROJ OFFICER: Dr. Michael Chirigos, Bidg. 37, Rm. 1D-15, х-5 
Dr. Jonn Pearson, Bldg. 37, Rm. 10-15, x-61478 

SEGMENT : Special Animal Leukemia Ecology Studies 

SEG CHAIRMAN: Dr. Michael Chirigos 

CNTRCT OFCR : Mr. J. Thomas Lewin, Bldg. 37, Rm. 1A-03, х-65025 
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CONTRACTOR : 


ADDRESS : 
PHONE P. 
CNTRCT TITLE: 
DATES : 


PRINC INVEST: 
PROJ OFFICER: 
SEGMENT : 
SEG CHAIRMAN: 
CNTRCT OFCR : 


CONTRACTOR : 
ADDRESS : 


PHONE : 
CNTRCT TITLE: 


DATES Ы 
PRINC INVEST: 
PROJ OFFICER: 


SEGMENT : 
SEG CHAIRMAN: 
CNTRCT OFCR : 


CONTRACTOR 
ADDRESS 
PHONE 
CNTRCT TITLE: 


ee эе ое 


DATES : 

PRINC INVEST: 
PROJ OFFICER: 
SEGMENT — : 
SEG -CHATRMAN: 
CNTRCT OFCR : 


CONTRACTOR 
ADDRESS 
PHONE 
CNTRCT TITLE: 


оо oe че 


BATES $ 
PRINC INVEST: 
PROJ OFFICER: 
SEGMENT ы 
SEG CHAI ВИАН: 
CHTRCT OFCR : 


CONTRACTOR 


ADDRESS 

PHONE a 
CNTRCT TITLE: 
DATES 

PRIMC INVEST: 
PROJ OFFICER: 
SEGMENT : 
SEG CHAIRMAN: 


CNTRCT OFCR : 


: Johns Hopkins University 


Institute for Medical Research 

Copewood Street, Camden, New Jersey 08103 
AC-609, Phone 966-7377 

Studies of Human Milk and Mammary Tumors 
6/28/71 - 4/30/72 

Dr. Dan Moore 

Dr. М. Ray Bryan, Federal Bidg., Rm. 4C-08, x-64533 
Breast Tumor Task Force 

Dr. W. Ray Bryan 

Mr. Fred Shaw, Federal Bldg., Rm. 512, x-61282 


(PH-43-68-1000) 


International Agency for Research on Cancer. (NIH-70-2076) 
16 Avenue Marechal Foch, 69, Lyon, France 

AC-78, Phone 52-32-40 

Prospective Sero-Epidemiological Study of Burkitt's Lymphoma 
in East Africa 

1/1/71 ~ 12/31/71 

Dr. G. Blaudin de Thé 

Dr. Robert Depue, Bldg. 31, Rm. 11А-11, x-66271 

Dr. Virginia Dunkel, Bldg. 41, Rm. В1-06, x-66738 
Immunology Group: 

Dr. Paul Levine, Federal Bldg., Rm. 504, x-66135 

Mr. J. Thomas Lewin, Bldg. 37, Rm. 14-03, x-65025 


Jackson Laboratory (PH-43-67 -744) 
Bar Harbor, Maine 04609 

AC-207, Phone 288-3373 

Murine Leukemia-Sarcoma Complex: Natural Occurrence of Leukemia 
Virus and the Sarcoma Genome in Mice 
5/1/71 - 4/30/72 

Dr. Hans Meier 

Ür. Robert Huebner, Bldg. 37, Rm. 2D-24, 
Solid’ Tumor-Virus 

Dr. Robert Huebner 


Mr. Thomas Porter, Bldg. 37, Rm. 14-03, x-65025 


x-63301 


Jewish Hospital а Medical Center of Brooklyn (NIH-71-2046) 
555 Prospect Place, Brooklyn, New York 11238 


AC-212, Phone Ulster 7-8700 
Viral Transformation and Chromosome Abnormalities in 
Human Tumors ; 

10/1/71 ~ 9/30/72 

Dr. Harvey Dosik 

Dr. George Todaro, Federal Bldg., Rm. 
Program Resources and Logistics 

Dr. Robert Holdenried, Federal Bidg., 
Mr. fred Shaw, Federal Bidg., Rm. 


502, x-66135 


Rm. 5А-14, х-06085 
512, x-61282 


-(NIH-69-2008) 
School of Hygiene а Public Health, 615 N. Wolfe Street, 
Saitimore, Maryland 21205 

AC-301, Phone 955-3457 

Maintenance of a Foundation Colony of Leukosis-Free Chickens 
3/24/71 ~ 3/23/72 

Dr. Frederick B. Bang 

Dr. W. Ray Bryan, Federal Bldg., Rm. 4C-08, x-64533 

Мг. John Kvedar, Bldg. 41, Rm. C= 503, x-65334 

Program Resources and Logistics 

Ог. Robert Holdenried, Federal Bldg., Rm. 5A-14, х-66085 

Mr. Fred Shaw, Federal Bidg., Rm. 512, x-61282 


CONTRACTOR : Johns Hopkins University (NIH-71-2109) 
ADDRESS : Charles 4 34th Street, Baltimore, Maryland 21218 - 
PHONE : AC-301, Phone 366-3300 


CNTRCT TITLE: Antitumor Reactivity in Patients with Leukemia/Lymphoma 
DATES : 5/1/71 - 4/30/72 | 
PRINC INVEST: бг. George М. Santos 
PROJ OFFICER: Dr. Ronald Herberman, Bldg. 10, Rm. 3N-119, х-61366 
Dr. Dan Rubin, Bldg. 37, Rm. 1C-09, x-62760 
SEGMENT : Immunology: Group 
SEG CHAIRMAN: Dr. Paul Levine, Federal Bldg., Rm. 504, x-66135 
CNTRCT OFCR : Mr. J. Thomas Lewin, Bldg. 37, Rm. 1A-03, x-65025 


CONTRACTOR : Johns Hopkins University (NIH-71-2121) 
- ADDRESS : Charles & 34th Streets, Baltimore, Maryland 21218 
PHONE : AC-301, Phone 366-3300 


CNTRCT TITLE: Studies on Herpes Virus Antigens and Virions in Neoplastic 
Cells from Cervical Carcinoma 

DATES : 5/5/71 - 5/4/72 

PRINC INVEST: Dr. Laure Aurelian 

PROJ OFFICER: Dr. Jack Gruber, Bldg. 37, Rm. 18-14, x-63323 
Dr. Robert Manaker, Bldg. 37, Rm. 18-16, x-63323 

SEGMENT : Developmental Research 

SEG CHAIRMAN: Dr. Robert Manaker 

CNTRCT OFCR : Mr. J. Thomas Lewin, Bldg. 37, Rm. JA-03, х-65025 
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CONTRACTOR : Karolinska Institutet | (NIH-69-2005) E 
ADDRESS : Torsplan 7, S-10401, Stockholm, Sweden i 
PHONE : 


CNTRCT TITLE: Studies of the Significance of Herpes-Type Virus in the 

р tiology of Some Human Cancers 

DATES : 4/9/71 ~ 4/8/72 2 

PRINC INVEST: Ог. George Klein Pd 

PROJ OFFICER: Dr. Virginia Dunkel, Bldg. 41, Rm. B1-06, x-66738 Š | 
Dr. Jack Gruber, Bldg. 37, Rm. 18-14, x-63323 E 

SEGMENT : Developmental Research | 

SEG CHAIRMAN: Dr. Robert Manaker, Bldg. 37, Rm. 18-16, x-63323 E 

CNTRCT OFCR : Mr. J. Thomas Lewin, 8149. 37, Rm. 1A-03, x-65025 | : 


CONTRACTOR : Life Sciences, Inc. à (PH-43-68-711) 
ADDRESS : 2950 72nd Street ilorth, St. Petersburg, Florida 33710 | 
PHONE : AC-813, Phone 345-9371 Р | 


CNTRCT TITLE: Production and Maintenance of Germfree and Selected Reagent | 
Grade SPF Animals | E 

DATES : 8/1/71 ~ 7/31/72 | 

PRIMC INVEST: Dr. Mendall Farrow 

PROJ OFFICER: Mr. John Kvedar, Bldg. 41, Rm. C-503, x-65334 

; Dr. М. Ray Bryan, Federal Bldg., Rm. 46-08, х-64533 

SEGMENT : Program Resources and Logistics 

SEG CHAIRMAN: Dr. Robert Holdenried, Federal Bida., Rm. 5А-14, х-55085 

CNTRCT OFCR : Мг. Fred Shaw, Federal Bldg., Rm. 512, х-51232 


CONTRACTOR : Life Sciences, Inc. (МІН-59-53\ 
ADDRESS : 2950 72nd Street North, St. Petersburg, Florida 33710 


PHONE : АС-813, Phone 347-6191 

СМТАСТ TITLE: Studies on Marek's Disease as а Model for Herpesvirus- 
Associated Oncogenesis 

DATES : 8/1/71 - 7/31/72 

PRINC INVEST: Dr. Jack М. Frankel 

PROJ OFFICER: Dr. Michael Chirigos, Bldg. 37, Rm. 10-15, x-61478 
Dr. W. Ray Bryan, Federal Bldg., Rm. 4C-08, x-64533 
Dr. Gary Pearson, Bldg. 4l, Suite 100, х-55080 

SEGMENT : Special Animal Leukemia Ecology Studies 

SEG CHAIRMAN; Dr. Michael Chirigos 

CNTRCT OFCR : Mr. J. Thomas Lewin, Bldg. 37, Rm. 1А-03, х-65025 
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CONTRACTOR : 
ADDRESS i 


PHONE : 
CNTRCT TITLE: 
DATES ; 
PRINC INVEST: 
PROJ OFFICER: 


SEGMENT g 


SEG CHAIRMAN: 
CNTRCT OFCR : 


CONTRACTOR 
ADDRESS 
PHONE 
CNTRCT TITLE: 
DATES : 
PRINC INVEST: 
PROJ OFFICER: 


SEGMENT : 
SEG CHAIRMAN: 
CNTRCT OFCR : 


CONTRACTOR 
ADDRESS 
PHONE 
CNTRCT TITLE: 


ee và ве 


DATES E 
PRINC INVEST: 
PROJ OFFICER: 


SEGMENT : 
SEG CHAIRMAN: 
CNTRCT OFCR : 


CONTRACTOR : 
ADDRESS 5 
PHCME : 
CNTRCT TITLE: 
DATES : 


PRINC INVEST: 
PROJ OFFICER: 


SEGMENT ° 5 
SEG CHAIRMAN: 
CNTRCT OFCR : 


CONTRACTOR : 
ADDRESS : 
PHONE | 
NTRCT TITLE: 


DATES 5 
PRINC IHVEST: 
PROJ OFFICER: 


SEGMENT : 
SEG CHAIRMAN: 
CHTRCT OFCR : 


Louisville, University of 
School of Medicine, Department of Microbiology, 


101 Chestnut Street, Louisville, Kentucky 40202 


AC-502, Phone 582-2211 


(PH-43-66-902) 


Studies on Foamy Virus Reagents and Antisera 


7/1/71 - 6/30/72 

Dr. Paul B. Johnston 

Dr. Robert Holdenried, Federal Bldg., 
Dr. J. Anthony Morris, Bldg. 29A, Rm. 2D-16, x-63672 


Program Resources and Logistics 


Dr. Robert Holdenried 


Mr. Fred Shaw, Federal Bldg., Rm. 512, x-61282 


Makerere University Medical School 
P.0. Box 2072, Kampala, Uganda, East Africa 


Rm. 5A-14, x-66085 


(РН-43-67-47) 


Epidemiological Investigation of Burkitt Lymphoma in Uganda 


9/26/71 - 9/25/72 
Dr. George Kafuko 


Dr. Robert Depue, Bldg. 31, Rm. 11А-11, x-66271 
Dr. Charles Boone, Bldg. 37, Rm. 1C-06, х-65141 
Program Resources and Logistics 
Dr. Robert Holdenried, Federal Bldg., Rm. 5A-14, x-66085 
Mr. Fred Shaw, Federal Bldg., Rm. 512, x-61282 


Mason Research Institute 


Harvard Street, Worcester, Massachusetts 
AC-617, Phone 752-4601 


(N1H-70-2204) 


01608 


Study on the Role of Hormonal factors on Induction of 


Breast Tumors 


6/7/71 - 6/6/72 

Dr. Marcus M. Mason 

Dr. W. Ray Bryan, Federal Bldg., Rm. 4C-08, x-64533 
Dr. D. Jane Taylor, Federal Bldg., Rm. 4C-04A, x-66718 


Dr. Roy Kinard, Federal Bldg., Rm. 


Breast Tumor Task Force 
Dr. W. Ray Bryan 


504, х-66085 


Mr. Fred Shaw, Federal Bldg., Rm. 512, x-61282 


Massachusetts General Hospital 


John Collins Warren Laboratory, 
AC-617, Phone 726-3671 ; 
Transfer ВНА Studies 

6/29/71 - 6/28/72 

Dr. Paul Zamecnik 


Dr. Timothy O'Connor, Bldg. 4i, 
Dr. Padman Sarma, Bldg. 37, 


Developmental Research 


8m. 


(NIH-71-2174). 


Boston, Massachusetts 


Dr. Robert Manaker, Bldg. 37, Rm. 18-16, х-63323 


Мг. J. Thomas Lewin, Bldg. 37, Rm. 1А-03, х-65025 


Massachusetts General Hospital 


02114 


{НТН-72-2012) 


Harvard Medical School, Fruit Street, Boston, Massachusetts 


AC-617, Phone 726-3812 


Activation of C-Particles and Induction o? Cancer by Inmunolcgic 
and Non-Immunologic Methods 


бг. Paul H. Black 


Dr. Adi Е. Gazdar, Bldg. 41, Rm. A-104, x-54835 
Dr. Jack Gruber, Bldg. 37, Rm. 18-14, х-63323 


Developmental Research 


Ur. Robert Мапакег, Bldg. 37, Rm. 18-16, x-5322 


Mr. J. Thomas Lewin, Bldg. 37, Rm. 1A-03, x-55025 
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CONTRACTOR: 
ADDRESS Н 


РНОМЕ : 
CNTRCT TITLE: 
DATES z 


PRINC INVEST: 
PROJ OFFICER: 


SEGMENT : 
SEG CHAIRMAN: 
CNTRCT OFCR : 


CONTRACTOR : 
ADDRESS : 
PHONE ` : 
CNTRCT TITLE: 


DATES ; 
PRINC IMVEST: 
PROJ OFFICER: 
SEGMENT 

SEG CHAIRMAN: 
CHTRCT OFCR : 


CONTRACTOR : 
ADDRESS : 
PHONE : 
CNTRCT TITLE: 
DATES : 
PRINC INVEST: 
PROJ OFFICER; 


SEGMENT : 
SEG CHAIRMAN: 
CNTRCT OFCR : 


CONTRACTOR : 
ADDRESS 
PHONE : 
CHTRCT TITLE: 
DATES. : 
PRINC INVEST: 
PROJ OFFICER: 


SEGMENT : 
SEG CHAIRMAN: 
CHTRCT OFCR : 


$ чел 


CONTRACTOR : 
ADDRESS 

PHONE Ы 
CHTRCT TITLE: 


SEGMENT : 
SEG CHAIRMAM: 
МТАСТ OFCR : 


Massachusetts Institute of Technolo (NIH-71-2149) | 
Division of Sponsored Research, Cambridge, Massachusetts 02139 
AC-617, Phone 846-6900, Ext. 4725. . 

Studies on ВМА Dependent. ОМА Polymerase 

5/1/71 - 4/30/72 

Dr. David Baltimore.. 
Dr. George Todaro, Federal Bldg., Rm. 502, x-66135 
Dr. Edward Scolnick, Federal Bldg., Rm. 504, x-66135 
Program Management 

Dr. John Moloney, Bldg. 37, Rm. 1А-13, x-61038 

Mr. Thomas Porter, Bldg. 37, Rm. 1A-03, x-65025 


Medical College of Wisconsin (PH-43-68-1010) 


8700 West Wisconsin Avenue, Milwaukee, Wisconsin 63226 
AC-414, Phone 344-1000 

Protein and Steroid Hormone Effects on Virus Production in 
C-Particle Containing Cancer Cells In Vitro 

10/1/71 - 9/30/72 

Dr. Roland Patillo, Colony Hospital, AC-414, Phone 258-4774 
Dr. Robert Depue, Bldg. 31, Rm. 11А-11, x-62271 

Program Resources and Logistics 

Ür. Robert Holdenried, Federal Bldg., Rm. 5A-14, x-66085 
Mr. Fred Shaw, Federal Bldg., Rm. 512, x-61282 


Meloy Laboratories, Inc, 

6631 Iron Place, Springfield, Virginia 22151 
354-2600 

Bioassays of Mouse Mammary Tumor Virus - 
17/71 - 12/31/71 

Dr. John Verna 

Dr. Louis Sibal, Bldg. 37, Rm. 1A-15, x-62796 
Dr. W. Ray Bryan, Federal Bldg., Rm. 4C-08, х-64533 
Breast Tumor Task Force 

Dr. W. Ray Bryan | 

Мг. Fred Shaw, Federal Bldg., Rm. 512, x-61282 


(PH-43-66-458) 


: Meloy Laboratories, Inc. (NIH-70-2047) 
: 6631 Iron Place, Springfield, Virginia 22151 


354-2600 

Cell Biology Research Facility 

10/1/71. - 4/15/72* 

Dr. John Verna 

Dr. Charles Boone, Bldg. 37, Rm. 1C-06, x-65141 
Dr. George Todaro, Federal Bldg., Rm. 502, х-56135 
Program Management 

Dr. John Moloney, Bldg. 37, Rm. 1A-13, x-61038 

Mr. Thomas Porter, Bldg. 27, Rm. 1A-03, x-65025 


| ial Hosp. for Cancer & Allied Diseases 
444 East 68th Street, New York, H.Y. 10021 
AC-212, Phone 879-3000 

Acquisition of Human Materials to be Used in the Search for 
Transmissible Agents in Human Tumors 
3/1/71 - 3/17/72 

Dr. Yashar Hirshaut 
Dr. Jack Gruber, Bldg. 37, Rm. 18-14, x 

Dr. Robert Manaker, 8149. 37, Rm. 18-15, x- 
Developmental Research 

Dr. Robert Manaker 

Mr. d. Thomas Lewin, Bldg. 37, Rm. 1A-03, x-65025 


(NIH-71-2116) 


*Contract will be renewed as two separate contracts; Dr. Boone taking Task A 
and Dr. Todaro taking Task B. 


CONTRACTOR 
ADDRESS | 


РНОМЕ : 


CNTRCT TITLE: 
DATES : 
PRINC INVEST: 
PROJ OFFICER: 
SEGMENT Ч 
SEG CHAIRMAN: 
CNTRCT OFCR : 


CONTRACTOR : 
ADDRESS : 
PHONE : 
CNTRCT TITLE: 


DATES : 
PRINC INVEST: 
PROJ OFFICER: 
SEGMENT š 
SEG CHAIRMAN: 
CNTRCT OFCR : 


CONTRACTOR : 


ADDRESS 

PHONE | 
CNTRCT TITLE: 
DATES : 


PRIMC INVEST: 
PROJ OFFICER: 


SEGMENT 


SEG CHAIRMAN: 
CNTRCT OFCR : 


CONTRACTOR : 


ADDRESS 

PHONE - : 
CNTRCT TITLE: 
DATES а 


PRINC INVEST: 
PROJ OFFICER: 


SEGMENT : 
SEG CHAIRMAN: 
CNTRCT OFCR : 


CONTRACTOR : 
ADDRESS 


PHONE ; 
CITRCT TITLE: 
DATES : 
PRINC INVEST: 
PROJ OFFICER: 


SEGMENT E 
SEG CHAIRMAN: 
CNTRCT OFCR : 


: Miami, University of 


Miami, University of 


Michigan, University of 


: Memorial Hosp. for Cancer & Allied Diseases (NIH-71-2194) 


444 East 68th Street, New York, М.У. 
AC-212, Phone 879-3000 

Collection of Breast Cancer Specimens 
6/25/71 - 6/24/72 

Dr. Herbert F. Oettgen 

Dr. Harry J. Clausen, Federal.Bldg., Rm. 4C-05, x-64533 
Breast Tumor Task Force 

Dr. W. Ray Bryan, Federal Bldg., Rm. 4C-08, x-64533 

Mr. Fred Shaw, Federal Bldg., Rm. 512, x-61282 


10021 


Merck and Company, Inc. (NIH-71-2059) _ 


West Point, Pennsylvania 19486 

AC-215, Phone 699-5311, Ext. 5532 

Research on Oncogenic and Potentially Oncogenic Viruses, 
Large-scale Virus Production and Vaccine Development 
12/1/71 - 11/30/72. - та E 
Ür. Maurice R. Hilleman 
Dr. Robert Manaker, Bidg. 37, Rm. 18-16, х-63323 
Developmental Research 

Dr. Robert Manaker 

Mr. J. Thomas Lewin, Bldg. 37, Rm. 1A-03, x-65025 


(PH-43-67-1187) 
Coral Gables, Florida 

AC-305, Phone 284-4711 

Immunization Studies on Avian Leukosis and Related Problems 
6/23/71 - 6/22/72 а 

Dr. Michael Sigel 

Dr. Gary Pearson, Bldg. 41, Suite 100, x-66080 

Dr. George Burton, Bldg. 37, Rm. 10-21, x-64450 

Special Animal Leukemia Ecology Studies 

Dr. Michael Chirigos, Bldg. 37, Rm. 10-15, x-61478 

Mr. J. Thomas Lewin, Bldg. 37, Rm. 14-03, x-65025 


NIH-70-2211) 


Department of Microbiology, School of Medicine, 

P.0. Box 875, Biscayne Annex, Miami, Florida 33152 

AC-305, Phone 284-2590 

Studies on the Rat Mammary Tumor-Derived-Virus (RMTDV or ВУ) 
11/1/71 - 10/31/72 

Dr. Victor V. Bergs 
Dr. Michael Chirigos, Bldg. 37, Rm. 10-15, x-61478 
Dr. Willie Turner, Bldg. 37, Rm. 10-15, х-61478 
Special Animal Leukemia Ecology Studies 

Dr. Michael Chirigos 

Иг. 9. Thomas Lewin, Bldg. 37, Rm. 14-03, x-65025 


} (РН-43-65-639) 


Medical School, Department of Microbiology, Ann Arbor, 
Michigan 48105 | 
AC-313, Phone 754-8100 

Collection of Leukemia/Lymphoma Specimens; FA Studies; Viral 
Genome Rescue Studies 

9/1/71 - 8/31/72 

Dr. Chris J.D. Zarafonetis 

Dr. William Н. Murphy 

Dr. Paul Levine, Federal Bldg., Rm. 504, х-66135 

Dr. Ernest Plata, Bldg. 41, 8-306, x-62120 

Program Resources and Logistics 

Dr. Robert Holdenried, Federal Bidg., Rm. 5A-14, х-55085 
Mr. Fred Shaw, Federal Bldg., Rm. 512, x-61282 
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CONTRACTOR : Michigan Cancer Foundation (NIH-71-2421) 


ADDRESS : 
РНОНЕ : 
CNTRCT TITLE: 
DATES : 
PRINC INVEST: 
PROJ OFFICER: 
SEGMENT : 
SEG CHAIRMAN: 
CNTRCT OFCR : 


. CONTRACTOR 
ADDRESS 
PHONE 
CNTRCT TITLE: 
DATES : 
PRINC INVEST: 
PROJ OFFICER: 


ЗЕ СМЕМТ : 
SEG CHAIRMAN: 
CNTRCT OFCR : 


CONTRACTOR : 
ADDRESS : 
PHONE š 
CNTRCT TITLE: 
DATES : 
PRINC INVEST: 
PROJ OFFICER: 


SEGMENT : 
` SEG CHAIRMAN: 
CNTRCT OFCR : 


CONTRACTOR : 
ADDRESS : 
PHONE š 
CHTRCT TITLE: 
DATES : 
PRINC INVEST: 
PROJ OFFICER: 


SEGMENT : 


SEG CHAIRMAN: 
СМТАСТ OFCR : 


CONTRACTOR : 


ADDRESS : 
PHONE i 
CHTRCT TITLE: 
DATES : 


PRINC INVEST: 
PROJ OFFICER: 
SEGMENT š 
SEG CHAIRMAN: 
CNTRCT GFCR : 


Microbiological Associates, Inc, 


481] John R. Street, Detroit, Michigan 48201 
AC-313, Phone 833-0710 

Studies of High Risk Breast Cancer Families 

6/20/71 - 6/19/72 

Dr. Michael J. Brennan 

Dr. W. Ray Bryan, Federal Bldg., Rm. 4C-08, x-64533 
Breast Tumor Task Force 

Dr. И. Ray Bryan ` 

Mr. Fred Shaw, Federal Bldg., Rm. 512, х-61282 


Microbiological Associates, Inc. (PH-43-66-914) 


4733 Bethesda Avenue, Bethesda, Maryland 20014 
654-3400, Ext. 300 

Operation of a Balb/c Mouse Colony 

6/16/71: - 6/15/72 

Mr. Wilbur Athey 

Mr. Samuel Poiley, Bldg. 37, Rm. 5E-10, x-61323 
Dr. Michael Chirigos, Bldg. 37, Rm. 10-15, x-61478 
Hr. Clarence Reeder, Bldg. 37, Rm. 5Е-12А, x-61323 
Program Resources and Logistics 

Dr. Robert Holdenried, Federal Bldg., Rm. БА-14, x-66085 
Hr. Fred Shaw, Federal Bldg., Rm. 512, х-61282 


Microbiological Associates, Inc. (PH-43-67-697) 
4733 Bethesda Avenue, Bethesda, Maryland 20014 

654-3400 

Detection, Characterization and Assay of Animal Tumor Viruses 
2/1/71 - 1/31/72 

Dr. Robert М. Nims 

Dr. И. Ray Bryan, Federal Bldg., Rm. БА-14, x-66085 

Dr. Robert J. Huebner, Bldg. 37, Rm. 2D-24, х-63301 

Mr. John Kvedar, Bldg. 41, Rm. C-503, х-65334 

Solid-Tumor Virus 

Dr. Robert Huebner 

Mr. Thomas Porter, Bldg. 37, Rm. 1A-03, x-65025 


· (PH-43-67 -700) 
4/33 Bethesda Avenue, Bethesda, Maryland 20014 | 
654-3400 

Mouse Virus Typing and Diagnostic Reagents 


: 2/1/71 ~ 1/31/72 


John C. Parker, Ph.D. 

r. Robert Holdenried, Federal Bldg., Rm. 
Dr. Wallace P. Rowe, Bldg. 7, Rm. 304, х- 
Program Rescurces and Logistics 
Dr. Robert Holdenried 
Mr. Fred Shaw, Federal Bidg., Rm. 512, x-61282 


Microbiological Associates. Inc. fNIH-70-2552! 
4/33 Bethesda Avenue, Bethesda, Maryland 20014 ; 
554-3400 | 

The Roles of Viruses and Chemicals in the Etiology of Cancer 
10/23/71 - 10/22/72 

Dr. Riley Housewright 

Dr. Robert Huebner, 8149. 37, Rm. 20-24, х-63301 

Solid Tumor-Yirus 

Dr. Robert Huebner 

Hr. Thomas Porter, Bldg. 37, Rm. 1А-03, х-55025 


8 
i 
Я 


CONTRACTOR : 
ADDRESS : 
PHONE ` : 


CNTRCT TITLE: 
DATES : 
PRINC INVEST: 
PROJ OFFICER: 
SEGMENT : 
SEG CHAIRMAN: 
CNTRCT OFCR : 


CONTRACTOR 
ADDRESS : 
PHONE : 
CNTRCT TITLE: 
DATES : 
PRINC INVEST: 
PROJ OFFICER: 
SEGMENT E 
SEG CHAIRMAN: 
CNTRCT OFCR : 


CONTRACTOR : 
ADDRESS : 
PHONE : 
CNTRCT TITLE: 


DATES 3 
PRINC INVEST: 
PROJ OFFICER: 
SEGMENT : 
SEG CHAIRMAN: 
CNTRCT OFCR : 


- CONTRACTOR  : 
ADDRESS : 
PHONE 


CNTRCT TITLE: 
DATES : 
PRINC INVEST: 
PROJ OFFICER: 


SEGMENT : 
SEG CHAIRMAN: 


CNTRCT OFCR : 


CONTRACTOR 

ADDRESS : 
PHOME : 
CNTRCT TITLE: 
DATES : 


PRINC INVEST: 
PROJ OFFICER: 
SEGMENT I 
SEG CHAIRMAN: 
CNTRCT OFCR : 


Minnesota, University of (N1H-69-2061) 


College of Medical Science, Minneapolis, Minnesota 55455 
AC-612, Phone 373-7733 

Tumor-Specific Transpiantation Antigens in Solid Tumors 
6/15/71 - 6/14/72 í 
Dr. Charles F. McKhann 

Dr. Charles Boone, Bidg. 37, Rm. 1C-06, х-65141 
Immunology Group | 

Dr. Paul Levine, Federal Bldg., Rm. 504, x-66135 

Mr. J. Thomas Lewin, Bldg. 37, Rm. 1A-03, x-65025 


: Minnesota, University of (N1H-71-2261) 
: 315 Morrill Hall, Minneapolis, Minnesota 55455 


AC-612, Phone 373-7733 

Immunological Deficiency, Diseases and Cancer 

5/13/71 - 5/12/72 

Dr. Robert A. Good 

Dr. George Todaro, Federal Bldg., Rm. 502, x-66135 
Program Resources and Logistics 

Dr. Robert Holdenried, Federal Bldg., Rm. 5A-14, x-66085 
Mr. Fred Shaw, Federal Dldg., Rm. 512, x-61282 


Montreal Children's Hospital. . (PH-43-65-1020) 
upper Street, Montreal 25, Quebec, Canada 


AC-514, Phone 937-8511 

Procurement of Biood Plasma/Serum Specimens from Human Leukemic, 
Malignant Tumor, and Non-Leukemic Controls, Including Family 
Members, Among Patients of the Montreal Children's Hospital, 
and Performance of Certain Laboratory Procedures Upon Such 
Specimens 

6/1/71 - 5/31/72 

Dr. Ronald L. Denton 

Dr. Paul Levine, Federal Bldg., Rm. 504, x-66135 

Program Resources and Logistics 

Dr. Robert Holdenried, Federal Bldg., Rm. 5A-14, х-66085 

Mr. Fred Shaw, Federal Bidg., Rm. 512, x-61282 


Naples, University of (NIH-71-2056). 


Instituto di Clinica Medica Generale, (I-Cattedra), Naples, 
Italy 


Studies in the Role of Н5У Types I and II in Human Malignancies 
5/9/71 - 4/8/72 

Dr. Guilio Tarro 

Ог. Virginia Dunkel, 8ldg. 41, Rm. B1-06, x-56738 

Ür. Jack Gruber, 8149. 37, Rm. 1B-14, x-63323 

Developmental Research 

Dr. Robert Мапакег, Bldg. 37, Rm. 18-15, х-53323 

Mr. J. Thomas Lewin, Bldg. 37, Rm. 14-03, х-65025 


: National Center for Health Statistics (FS-35) 


330 independence Åva., S.r., Washington, D.C. 20025 

IDS Code 13-36134. 

Death Certificates of Children who Died of Cancer in the U.S. 
РҮ 1972 i 

Dr. Robert D. Grove 

Dr. Robert Miller, Federal 81dg., Rm. 402, x-65785 

Program Management 

Dr. John Moloney, Bldg. 37, Rm. 14-13, x-51038 

Mr. Fred Shaw, rederal Bidg., Rm. 512, х-51282 


CONTRACTOR : 


ADDRESS : 
PHONE : 
CNTRCT TITLE: 
DATES : 


PRINC INVEST: 
PROJ OFFICER: 


SEGMENT : 
SEG CHAIRMAN: 
CNTRCT OFCR : 


CONTRACTOR 
ADDRESS : 
PHONE : 
CNTRCT TITLE: 
DATES : 
PRINC INVEST: 


PROJ OFFICER: 
SEGMENT : 


SEG CHAIRMAN: 
CNTRCT OFCR : 


CONTRACTOR 


PRINC INVEST: 
PROJ OFFICER: 


SEGMENT 
SEG CHAIRMAN: 
CNTRCT OFCR : 


: Maval Biomedical Research Labs 


: Mebraska, Universitv of 


aede He Lad alte 


Naval Biomedical Research Labs (FS-8) 
. Naval Supply Center, Oakland, California 94625 

AC-415, Phone 832-5217, Ext. 26 

Facility for Cell Culture Research 

7/1/71 - 6/30/72 

LCDR Warren Bowe 

Dr. James Duff, Bldg. 37, Rm. 1B-22, x-65967 

Dr. Stuart Aaronson, Federal Bldg., Rm. 502, x-66135 

Dr. George Todaro, Federal Bldg., Rm. 502, x-66135 

Solid Tumor-Virus 

Dr. Robert Huebner, Bldg. 37, Rm. 2D-24, x-63301 

Mr. Thomas Porter, Bldg. 37, Rm. ТА-03, x-65025 


ТЕГУ 


(FS-57) 

U.S. Naval Supply Center, Oakland, California 94625 
AC-415, Phone 832-5217 
Aerosol Properties of Potentially рвение Viruses | 
5/1/71 - 4/30/72 Е 
Dr. R. L. Dimmick | 
Mr. M. Chatigny 

Dr. Alfred Hellman, Bldg. 41, Rm. 
Dr. Arnold Fowler, Bldg. 41, Rm. A-116, x-64561 
Mr. И. Emmitt Barkley, Bldg. 41, Rm. A-118, х-64421 
Biohazards Control and Containment 

Dr. Alfred Hellman 
Mr. J. Thomas Lewin, Bldg. 37, Rm. 1A-03, x-65025 


А-103, x-66758 


(NIH-71-2076) 


ADDRESS : Eppley Institute for Research on Cancer, Lincoln, Nebraska 68508 

PHONE : АС-402, Phone 551-4261 

CNTRCT TITLE: Studies of Temperature Sensitive Mutants 

DATES 3/12/71 - 2/14/72 

PRINC INVEST: Dr. Giampiero di Mayorca 

PROJ OFFICER: Dr. Gio Gori, Bldg. 31, Rm. 11А-03, x-66616 

SEGMENT | : Program Management 

SEG CHAIRMAN: Dr. John Moloney, Bldg. 37, Rm. 1A-13, х-61038 

CNTRCT OFCR : Мг. J. Thomas Lewin, Bldg. 37, Rm. 1A-03, x-65025 

CONTRACTOR : Netherlands Cancer Institute (NIH-71-678) 

ADDRESS : Het Nederlands Kankerinstituut, Sarphatistraat 108, 
Amsterdam C., The Nederlands 

PHONE ~ 

CNTRCT TITLE: Conference оп RNA Viruses and Host Genome in Oncogenesis 

DATES : 4/1/71 - 3/31/72 

PRINC INVEST: L. M. Boot, Ph.D. 

. PROJ OFFICER: Dr. Louis Sibal, 8144. 37, Rm. 1415, х-62796 

Mr. J. Thomas Lewin, 8149. 37, Rm. 1А-03, х-65025 

SEGHENT : Program Management 

SEG CHAIRMAN: Dr. John Moloney, 8189. 37, Rm. 1А-13, х-61028 

САТАСТ OFCR : Mr. J. Thomas Lewin 

CONTRACTOR : North Dakota, University of (5H-43-55-3! 

ADDRESS School of Medicine, Department of Microbiology, 
Grand Forks, North Dakota E8202 

PHONE AC-701, Phone 777-2411 

CHTRCT TITLE: Quantitative Studies on the Transmission of Feline Oncogenic 
КМА Viruses and Selected Herpesviruses by Certain Blocdsucxing 
Artnropods 

DATES 1/1/71 - 12/31/71 


Dr. Robert G. Fischer 
Dr. George Burton, Bldg. 37, Rm. 1D-21, x-64450 
Dr. Willie Turner, 8189. 37, Rm. 1D- 15, x -61478 
Special Animal Leukemia Ecology Studies 

Dr. Michael Chirigos, Bldg. 37, Rm. 1D-15, 


х-5147 
Мг. 9. Thomas Lewin, Bldg. 37, Rm. 1А-03, х-55025 


CONTRACTOR : Ohio State Universit (NIH-69-2233). 

ADDRESS : 1314 Kinnear Road, Columbus, Ohio 43212 

PHONE : AC-614, Phone 293-7621 

CNTRCT TITLE: Application of Radioiodine Labelled Antibody Technique to 
Studies of Virus-Induced Tumors and Human Neoplasms of Suspected 
Viral Etioloay 

DATES : 6/27/71 - 6/26/72 

PRINC INVEST: Dr. David S. Yohn 

PROJ OFFICER: Dr. Jack Gruber, Bldg. 37, Rm. 1B-14, x-63323 
Dr. Virginia Dunkel, Bldg. 41, Rm. 81-06, х-66738 

SEGMENT * Developmental Research 

SEG CHAIRMAN: Dr. Robert Manaker, Bldg. 37, Rm. 18-16, x-63323 

CNTRCT OFCR : Mr. J. Thomas Lewin, Bldg. 37, Rm. 1A-03, x-65025 


CONTRACTOR : Ohio State University Research Foundation PH-43-65- 
ADDRESS : Veterinary Pathology Building, 1925 Coffey Road, 


Columbus, Ohio 43210 


PHONE : AC-614, Phone 293-5661 
CNTRCT TITLE: Biohazards Control and Containment in Oncogenic Virus Research 
DATES : 7/1/71. ~ 6/30/72 i 


PRINC INVEST: Dr. David S. Yohn 

PROJ OFFICER: Dr. Alfred Hellman, Bldg. 41, Rm. A-103, х-66758 
SEGMENT : Biohazards Control and Containment 

SEG CHAIRMAN: Dr. Alfred Hellman | 
CNTRCT OFCR : Мг. J. Thomas Lewin, Bldg. 37, Rm. 1A-03, x-65025 


CONTRACTOR : Oregon State University (NIH-71-2178) 
ADDRESS : Department of Agricultural Chemistry, Corvallis, Oregon 97331 
PHONE : АС-503, Phone 754-1945 


CNTRCT TITLE: Studies on Oncogenic Virus Nucleic Acids 
DATES : 6/28/71 - 6/27/72 
PRINC INVEST: Dr. George Beaudreau 
PROJ OFFICER: Dr. Albert Dalton, Bldg. 37, Rm. 1C-16, x-64311 
| Dr. Ursula Heine, Bldg. 37, Rm. 1C-17, x-64311 
SEGMENT : Developmental Research 
SEG CHAIRMAN: Dr. Robert Manaker, Bldg. 37, Rm. 18-16, x-63323 
CNTRCT OFCR : Mr. J. Thomas Lewin, Bldg. 37, Rm. 1A-03, x-65025 


CONTRACTOR : Padua University Hospital (PH-43-68-1229) 


ADDRESS : Ospedale di Civile Padova, Via C. Battista, Padova, Italy 
PHONE : 


CNTRCT TITLE: Procurement of Fibroblast Cultures from Donors with a High 
Degree of Homozygosity and Procurement of Human Tumors 
DATES $ 6/7/71 ~ 6/6/72 
PRIMC INVEST: Professori Giovanni Dogo, M.D. 
PROJ OFFICER: Dr. Robert Depue, Bldg. 31, Rm. 11А-11, х-66271 
Dr. Charles Boone, Bldg. 37, Rm. 1C-06, х-65141 
SEGHENT : Program Resources and Logistics 
SEG CHAIRMAN: . Dr. Robert Holdenried, Federal 8149., Rm. 5A-14, х-65085 
МТАСТ OFCR : Mr. Fred Shaw, Federal Bldg., Rm. 512, x-51282 


CONTRACTOR Pennsylvania, University of РН-43-65-1013) | 

ADDRESS : School of Veterinary Medicine, Department of Clinical Studies, 
New Bolton Center, Kennett Square, R.D. £1, Pennsylvania 19348 

PHONE : АС-215, Phone 444-5800 А 

CNTRCT TITLE: Experimental and Natural Transmission of Bovine Leukemia 

DATES : 1/1/71 - 12/31/71 


PRING INVEST: Dr. Robert Marshak 

PROJ OFFICER: Dr. Michael Chirigos, Bldg. 37, Rm. 10-15, х-61473 
SEGMENT : Special Animal Leukemia Ecology Studies 

SEG CHAIRMAN: Dr. Michael Chirigos 

CNTRCT ОРСК : Mr. J. Thomas Lewin, Bldg. 37, Rm. 1A-03, x-65025 
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CONTRACTOR : 
ADDRESS ; 


PHONE : 
CNTRCT TITLE: 
DATES : 
PRINC INVEST: 
PROJ OFFICER: 


SEGMENT š 
SEG CHAIRMAN: 
CNTRCT OFCR : 


CONTRACTOR : 
ADDRESS i 
PHONE : 
CNTRCT TITLE: 


DATES Н 
PRINC INVEST: 
PROJ OFFICER: 


SEGMENT р 
SEG CHAIRMAN: 
CNTRCT OFCR : 


CONTRACTOR : 
ADDRESS 
PHONE 

CNTRCT TITLE 
DATES 5 
PRINC INVEST: 
PROJ OFFICER: 


"ге ве ба 


SEGMENT 
SEG CHAIRMAN 
. СМТАСТ OFCR 


CONTRACTOR : 
ADDRESS Н 
PHONE 

CNTRCT TITLE: 
DATES $ 
PRINC INVEST: 
PROJ OFFICER; 
SEGMENT : 
SEG CHAIRMAM: 
СМТАСТ OFCR : 


Pennsylvania State Universit 
Miiton S. Hershey Medical Center, 
Hershey, Pennsylvania 17033 
AC-717, Phone 534-8254 

Studies on the Oncogenic Potential of Defective Human. Viruses 
10/1/71. ~ -9/30/72 

Dr. Fred Rapp у 

Dr. Virginia Dunkel, Bldg. 5, 
Dr. Jack Gruber, Bldg. 37, Rm. 
Developmental Research 

Dr. Robert Manaker, Bldg. 37, Rm. 1B-16, x-63323 
Mr. J. Thomas Lewin, Bldg. 37, Rm. 1A-03, x-65025 


Pfizer & Co., Inc. (PH-43-67 -1176) 


9 Maywood Avenue, Maywood, Мем Jersey. 07607 + 
AC-201, Phone 845-5665 = 
Electron Microscopy Related to Viral Studies of Human and Animal 5 
Breast Cancer 
6/28/71 2 6/27/72 
Dr. J.J. Oleson 
Dr. W. Ray Bryan, 
Ür. Louis Sibal, 
Breast Tumor Task 
Ür. W. Ray Bryan 
Mr. Fred Shaw, Federal Bldg., Rm. 512, x-61282 


(NIH-70-2024) 


Pennsylvania State Univ., 


Rm. B1-06, х-66738 
18-14, x-63323 


Federal Bldg., Rm. 4C-08, x-64533 
Bldg. 37, Rm. 1A-15, x-62796 
Force 


Pfizer à Co., Inc. (NIH-70-2080) 
99 Maywood Avenue, Maywood, Mew Jersey 07607 

AC-201, Phone 845-5665 

Tumor Virus Research : | 4 
1/1/71 ~ 12/31/71 

Dr. J.J. Oleson 

Dr. Jack Gruber, Bldg. 37, Rm. 18-14, x-63323 

Ür. W. Ray Bryan, Federal Bldg., Rm. 4C-08, x-64533 

Dr. Roy Kinard, Federal Bldg., Rm. 504, x-66085 
Developmental Research 

Dr. Robert Manaker, Bldg. 37, Rm. 18-16, x-63323 

Mr. J. Thomas Lewin, Bldg. 37, Rm. 1А-03, x-65025 


Princeton Universitv (NIH-71-2372) 
Princeton, New Jersey 08540 

АС-609, Phone 152-3864 

Studies on Surface Alterations in ВМА Tumor Virus Cells 
6/28/71 - 5/27/72 

Dr. Max M. Burger 

Dr. James Duff, 8lda. 37, Rm. 18-22, х-55967 

Solid Tumor-Yirus 

Dr. Robert Huebner, 8ldg. 37, Rm. 
Hr. Thomas Porter, Bldg. 37, 


20-24, x-63301 
Ка. 1А-03, x-65025 


CONTRACTOR : Public Health Research Institute {МІН-71-2129) 
ADDRESS : 455 ist Avenue, Mew York, М.У, 10015 
PHONE AC-212, Phone 340-4600 


CNTRCT TITLE: 


DATES 


PRINC INVEST: 


PROJ OFFICER: 


SEGMENT с; 
SEG CHAIRMAM: 
CNTRCT OFCR : 


Evaluation of Methods for isolation of Viruses from Human 
Neoplasia 

4/27/71 - 4/26/72 

Dr. Hidesaburo Hanafusa 

Dr. Jack Gruber, Bldg. 37, Rm. 18- 
Ur. Robert МапаКег, 8143. 37, Rm. 1: 
Developmental Research. 

Dr. Robert Manaker 

Mr. J. Thomas Lewin, 8149. 37, Rm. 1А-03, x-85025 


CONTRACTOR : 
ADDRESS 

PHONE : 
CNTRCT TITLE: 
DATES Н 
PRINC INVEST: 
PROJ OFFICER: 
SEGMENT : 
SEG CHAIRMAN: 
CNTRCT OFCR : 


CONTRACTOR : 
ADDRESS 


PHONE : 
CNTRCT TITLE: 
DATES : 
PRINC INVEST: 


PROJ OFFICER: 
SEGMENT : 
SEG CHAIRMAN: 
CNTRCT OFCR : 


CONTRACTOR 
ADDRESS 

PHONE M 
CNTRCT TITLE: 
DATES : 
PRINC INVEST: 
PROJ OFFICER: 


SEGMENT : 
SEG CHAIRMAN: 
CNTRCT OFCR : 


CONTRACTOR : 
ADDRESS : 
PHONE : 
CHTRCT TITLE: 


DATES : 
PRINC INVEST: 
PROJ OFFICER: 
SEGMENT : 
SEG CHAIRMAN: 


смтрет pron . 
CNTRCT GFCR : 


CONTRACTOR 

ADDRESS : 
PHONE : 
CHTRCT TITLE: 


DATES е 
PRINC INVEST: 
PROJ OFFICER: 


SEGHENT 
SEG CHAIRMAN: 
CNTRCT OFCR : 


Robert B. Brigham Hospital 


: _Rush-Presbyterian-St. Luke's Hospital 


: Rutgers University: 


Research Foundation of the State Univ. of N.Y. (NIH-71-2137 . 
Р.0. Box 5 any, New York 24 ' | 
AC-716, Phone 845-5876 

Application of Immunotherapy to Malignant Disease 

5/25/71 - 5/24/72 j 

Dr. Edmund Klein 

Dr. Charles Boone, Bldg. 37, Rm. 1C-06, x-65141 

Immunology Group Е 

Dr. Paul Levine, Federal Bldg., Rm. 504, x-66135 

Mr. J. Thomas Lewin, Bldg. 37, Rm. 1A-03, x-65025 


(NIH-71-2172) 
Harvard Medical Center, 125 Parker Hill Avenue, 
Boston, Massachusetts 02120 

AC-617, Phone 734-5700, Ext. 243 

Studies on Tumor Specific Transplantation Antigen 
6/28/71 - 6/27/72 

Dr. John David 

Dr. Winthrop Churchill 

Dr. Charles Boone, Bldg. 37, Rm. 1C-06, x-65141 
Immunology Group 

Dr. Paul Levine, Federal Bldg., Rm. 504, x-66135 
Mr. J. Thomas Lewin, Bldg. 37, Rm. 14-03, х-65025 


1753 West Congress Parkway, Chicago, Illinois 60512 

AC-312, Phone 942-5442 

Studies of Tumor Viruses in Monhuman Primates 

10/1/71 - 9/30/72 

Dr. Friedrich Deinhardt 

Dr. Roy Kinard, Federal Bldg., Rm. 504, х-66085 

Dr. Jack Gruber, Bldg. 37, Rm. 18-14, x-63323 

Developmental Research 

Dr. Robert Manaker, Bldg. 37, Rm. 18-16, x-63323 

Mr. 9. Thomas Lewin, Bldg. 37, Rm. 1A-03, x-65025 
(NIH-71-2077). 

New Brunswick, New Jersey 08903 | 

AC-201, Phone 247-1766, Ext. 2275 

Test for Genetic Acquisition of Oncogenic Potential and 

Cell Transforming Capacity by RNA Animal Viruses 

2/15/71 - 2/14/72 

Dr. Robert М. Simpson К 

Dr. Willie Turner, Bldg. 37, Rm. 10-15, х-51478 

Dr. Wilna Woods, Bldg. 37, Rm. 1D-15, x-61478 

Special Animal Leukemia Ecology Studies 

Dr. Michael Chirigos, Bldg. 37, Rm. 10-15, х-61478 

Mr. 9. Thomas Lewin, Bldg. 37, Rm. 1А-03, x-65025 


Salk Institute (Pti-23-67 -11473 
2.9. Box 1809, San Diego, California 92112 

AC-714, Phone 453-4100 

Characterization of Temperature-Sensitive Mutants of Pol yoma 
Virus and Interaction Between Polyoma Virus and C-Type RNA 
Viruses 

6/5/71 - 6/4/72 

Dr. Malter Eckhart 

9r. George Todaro, Federal Bldg., Rm. 502, x-66135 


Dr. Stuart Aaronson, Federal Bldg., Rm. 502, x-66135 


Solid Tumor-Virus 
Ür. Robert Huebner, Bldg. 37, fm. 2D-24, x-63301 
Мг. Thomas Porter, Bldg. 37, Rm. 1A-03, x-65025 
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St. Joseph Hospital 


1200 М. State Street, Los Angeles, California 90033 
AC-213, Phone 225-3131, Ext. 1287 


A Comprehensive Field and Laboratory Research Program on the 


Etiology and Epidemiology of Human Cancer 

9/1/71 - 8/31/72 | 

Dr. Миггау Gardner 

Dr. Robert Huebner, Bldg. 37, Rm. 2D-24, x-63301 
Solid Tumor-Virus 

Dr. Robert Huebner 

Mr. Thomas Porter, Bldg. 37, Rm. 1A-03, x-65025 


Southwest Foundation for Research & Education (NIH-69-93) 
р.0. Box 2296, 10,000 М. Commerce St., San Antonio, Texas 78206 


AC-512, Phone 674-1410 

Production of Simian Viruses and Homologous Antiserum 
5/1/71 - 4/30/72 

Dr. S.S. Kalter | 

Ог. James Duff, Bldg. 37, Rm. 1B-22, х-65967 

Program Resources and Logistics 

Dr. Robert Holdenried, Federal Bldg., Rm. 5A-14, x-66085 
Mr. Fred Shaw, Federal Bldg., Rm. 512, x-61282 


Southwest Foundation for Research & Education (NIH-69-2011) 
Р.0. Box 2296, 10,000 М. Commerce St., San Antonio, Texas 78206 


AC-512, Phone 674-1410 
Housing and Maintenance of a Chimpanzee Breeding Colony 


4/25/71 ~ 4/24/72 


Dr. S.S. Kalter 

Dr. Roy Kinard, Federal Bldg., Rm. 504, x-66085 

Program Resources and Logistics 

Dr. Robert Holdenried, Federal Bldg., Rm. 5A-14, x-66085 
Mr. Fred Shaw, Federal Bldg., Rm. 512, x-61282 


Southwest Foundation for Research & Education (NIH-71-2348) 


.30uthnwest roundation тог nsesedTen 4 eee 
Р.0. Box 2296, 10,000 W. Commerce St., San Antonio, Texas 78206 


AC-512, Phone 674-1410 

Study of Latent Virus Infection and Transmission 
6/3/71 - 6/2/72 : 

Dr. S.S. Kalter 

Dr. Alfred Hellman, Bldg. 41, Rm. A-103, x-66758 
Biohazards Control and Containment 

Dr. Alfred Hellman - 

Mr. J. Thomas Lewin, Bldg. 37, Rm. ТА-03, x-65025 


(NIH-69-2074) 
University. of Southern Florida, School of Medicine, 

3001 М. Buffalo Avenue, Tampa, Florida 33607 

AC-813, Phone 877-8161, Ext. 246 

Study on Human Sarcomas and Their Possible Viral Etiology 
6/24/71 - 6/23/72 

Dr. Jeno Szakacs (sawcash) 

Dr. Ruttgers Szakacs Rem 

Dr. Albert Dalton, Bldg. 37, Rm. 1C-15, х-64311 

Dr. Roy Kinard, Federal Bldg., Rm. 504, x-66085 
Developmental Research 

Dr. Robert Manaker, Bldg. 37, Rm. 18-16, x-63323 

Hr. J. Thomas Lewin, Bldg. 37, Rm. 1А-03, x-65025 
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St. Jude's Children's Research Hospital 
332 М. Lauderdale, P.O. Box 318, 
AC-901, Phone 525-8381 2 | 
In Vitro Studies of the Potential Oncogenicity of the Herpes 
Virus Associated with the Lucke Amphibian Tumor 

5/13/71 ~ 5/12/72 

Dr. Allan Granoff 

Dr. Gary Pearson, Bldg. 41, Suite 100, x-66080 

Ог. Wilna Woods, Bldg. 37, Rm. 10-15, x-61478 

Special Animal Leukemia Ecology Studies 

Dr. Michael Chirigos, Bldg. 37, Rm. 10-15, x-61478 

Mr. J. Thomas Lewin, Bldg. 37, Rm. 1A-03, x-65025 


(NIH-71-2134) 


Memphis, Tennessee 38101 


St. Louis Universit (PH-43-67 -692) 
: 3681 Park Avenue, St. Louis, Missouri 63110 


AC-314, Phone 865-2288, Ext. 545 


Search for the Virus-Specific Genetic Material in Human Cancers - 


A Direct Test of the 
on the Mechanisms of 
5/20/71 - 3/19/72 
Dr. Maurice Green 
Dr. Robert Huebner, Bldg. 37, Rm. 2D-24, x-63301 
Dr. James Duff, Bldg. 37, Rm. 18-22, x-65967 
Solid Tumor-Virus 

Dr. Robert Huebner 

Mr. Thomas Porter, Bldg. 37, Rm. 1A-03, x-65025 


N1H-69-2053 


Storage, Distribution and Study of 


Viral Etiology of Human Cancer and Studies 
Viral Oncogenesis 


Stanford Universit 
Stanford, California 
AC-415, Phone 321-2300 
Procurement, Processing, 
Human Tumor Cell Cultures 
10/1/71 - 9/30/72 

Dr. Leonard Hayflick 

Dr. James Duff, Bldg. 37, Rm. 18-22, х-65967 

Dr. George Todaro, Federal Bldg., Rm. 502, x-66135 
Dr. Stuart Aaronson, Federal Bldg., Rm. 502, x-66135 
Solid Tumor-Virus 

Dr. Robert Huebner, Bldg. 37, Rm. 20-24, x-63301 

Mr. Thomas Porter, Bldg. 37, Rm. 14-03, x-65025 


94305 


Texas, University of (PH-43-65-604) | 


M.D. Anderson Hospital & Tumor Institute, 6723 Bertner Drive, 

Houston, Texas 77025 

AC-713, Phone 526-5411 

Studies on the Relationships of Viruses to Human Leukemia, 

Lymphoma and Solid Tumors 

2/1/71 - 1/31/72 

Dr. Leon Dmochowski 

Dr. Jack Gruber, Bldg. 37, Rm. 18-14, x-63323 

Dr. Roy Kinard, Federal Bldg., Rm. 504, x-66085 

Developmental. Research : 

Dr. Robert МапаКег, 8188. 37, Rm. 1B-16, x-63323 

Мг. J. Thomas Lewin, Bldg. 37, Rm. 14-03, x-65025 

(NIH-71-2135) 

5323 Harry Hines Blvd., 

Dallas, Texas 75235 

AC-214, Phone 631-3220 

Studies on Laboratory Associated Infections 

4/6/71 = 4/5/72 

Dr. S.E. Sulkin. 

Dr. Alfred Hellman, Bldg. 41, Вт. A-103, x-66758 

Мг. И. Emmitt Barkley, Bldg. 41, Rm. A-118, x-64421 

Biohazards Control and Containment 


Dr. Alfred Hellman 
Hr. J. Thomas Lewin, Bldg. 37, Rm. 1A-03, x-65025 


Texas, University of 
Southwestern Medical School, 
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Texas, University of ` | | 
H.D. Anderson Hospital & Tumor Institute, 6723 Bertner Drive 


TRM, Inc. 


University Labs., Inc. 
810 North Second Avenue, Highland Park, New Jersey 08904 


Washington, University of 


Houston, Texas 77025 
AC-713, Phone 526-5411 


Immunological Treatment of Human Neoplastic Disease 


6/29/71 - 4/30/72 

Dr. Joseph G. Sinkovics 

Dr. Berton Zbar, Bldg. 37, Rm. 28-09, x-66141 
Immunology. Group | 
Dr. Paul Levine, Federal Bldg., Rm. 504, x-66135 
Mr. J. Thomas Lewin, Bldg. 37, Rm.:1A-03, x-65025 


Опе Space Park, Redondo Beach, California 90278 
AC-213, Phone 679-8711 


NIH-71-217 


(NIH-70-2200) . 


Viral Antigens and Anti-Viral Antibody: Preparation, Purification 


and Properties 

6/15/71 - 12/31/71 

Dr. Norman Weliky 

Dr. Vincent Hollis, Bldg. 41, Rm. B-306, x-62120 
Dr. Tibor Borsos, Bldg. 37, Rm. 2B-15, x-63428 
Immunology Group 

Dr. Paul Levine, Federal Bldg., Rm. 504, x-66135 
Mr. J. Thomas Lewin, Bldg. 37, Rm. 1A-03, x-65025 


AC-201, Phone 246-1145 


(PH-43-66-1133) 


The Production of Sarcoma Viruses, Helper Viruses and Antisera 


to These Viruses 
10/1/71 - 9/30/72 
Dr. Eugene Bernstein 


Dr. Robert Holdenried, Federal Bldg., Rm. 5A-14, x-66085 : 


Dr. Robert Bassin; Bldg. 41, Rm. 400, x-66588 
Dr. Gary Armstrong, Bldg. 37, Rm. 2C-12, x-62631 
Program Resources and Logistics : 

Dr. Robert Holdenried | 

Mr. Fred Shaw, Federal 8199., Rm. 512, х-61282 


Medical School, Seattle, Washington 98105 
AC-206, Phone 543-1448 | 
Studies on Tumor Specific Transplantation Antigen 
6/30/71 - 6/29/72 

Dr. Karl Hellstrom 

Dr. Ingegerd Hellstrom 

Dr. Charles Boone, Bldg. 37, Rm. 1C-06, x-65141 
Solid Tumor-Virus 

Dr. Robert Huebner, Bldg. 37, Rm. 2D-24, x-63301 
Mr. Thomas Porter, Bldg. 37, Rm. 1A-03, x-65025 


Weizmann Institute 


Section of Genetics, Rehovot, Israel 


(NIH-69-2014) 


(NIH-71-2171), 


Study on Virus-Induced Tumor Specific Transplantation Antigens 


4/22/71 - 4/21/72 

Dr. Leo Sachs 

Dr. Charles Boone, Bldg. 37, Rm. 1C-06, x-65141 
Solid Tumor-Virus ; | 

Dr. Robert Huebner, Bldg. 37, Rm. 20-24, x-63301 
Mr. Thomas Porter, Bldg. 37, Rm. 14-03, х-65025 
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Wistar Institute of Anatomy and Biolo (NIH-71-2092) 
: Thirty-sixth Street at Spruce, Philadelphia, Pennsylvania 19104 


AC-215, Phone 222-6700, Ext; 226 

Extraction and Characterization of Virus Induced Transplantation 
Antigen from Sarcomas and Leukemias 

2/1/71 - 1/31/72 

Dr. Anthony Girardi | 

Dr. George Тодаго, Federal Bldg., Rm. 502, x-66135 

Solid Tumor-Virus 

Dr. Robert Huebner, Bldg. 37, fm. 2D-24, x-63301 

Mr. Thomas Porter, Bldg. 37, Rm. 1A-03, x-65025 


: World Committee for Comparative Leukemia Research (МІН-71-1033) 
: c/o Leukemia Society of America, 211 E. 43rd Street, 


New York, New York 10017 

AC-215, Phone MU 8-4400 

Fifth International Leukemia Synposium 

6/10/71 - 6/9/72 

Dr. Ray Dutcher 

Dr. Edward Larkin 

Mr. J. Thomas Lewin, Bldg. 37, Rm. ТА-03, x-65025 
Dr. James T. Duff, Bldg. 37, Rm. 18-22, x-65967 
Program Management | 

Dr. John Moloney, Bldg. 37, Rm. 1A-13, x-61038 
Mr. J. Thomas Lewin, Bldg. 37, Rm. 1A-03, x-65025 
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